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Canal Commission for the Year Ending 
June 30, 1911. 


Construction and Engineering. 


With a view of ascertaining the friction coef- 
feient and leakage under working conditions, a 
series of tests of the rising stem or Stoney 
valves were undertaken at Gatun under the 
supervision of this division. From the first test, 
a coefficient of static friction at initial move- 
ment of 0.198 and rolling friction of 0.147 was 
obtained. The tests for determining this coeffi- 
cent and leakage under working conditions are 
now being made. One of the cylindrical valves 
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GATUN LOWER LOCKS UNDER CONSTRUCTION JULY 27, 1911. 


eheee 0 for leakage at Pedro Miguel under a 
ae an - ft. on the valve seat. The leakage 
~ ® head was found by measurement to be 
i. cu. ft. per second, or about 1.3 cu. ft. per 
or for the 10 valves in each lock. 
ee sae yeas; all the material under the 
Miter lock eas, xed Parts pertaining to the 

ck gates was delivered. The shops had 


aoe on June, 1911, ready for shipment, 
4 fe ae the material for the eight leaves 


1 height, comprising the upper 

oo fr Gatun and Pedro Miguel locks; 
Sie te - ‘( {t. high for the upper and middle 
© \pper lock at Gatun were nearly 







were about half done. Shipments from the shops 
aggregated about 7,000 tons. The output of the 
shops has reached about 900 tons per week, or 
nearly 1% leaves. 

Under the contract, the erection of the gates 
was to begin on Jan. 1, 1911, at Gatun, and on 
March 1, 1911, at Pedro Miguel. Although the 
contractor’s erection plant was practically ready 
on the dates mentioned, actual erection was not 
begun until later due to delays in delivering the 
material. They commenced attaching the nickel 
steel bearing plates to the castings in the hol- 
low quoins at Gatun on March 21, 1911, ana 
placed the bottom girders for the four upper 
leaves in the upper guard gates on May 17 and 


aE Pet PORE a aes ms —- 





19. By the end of the fiscal year the skele- 
tons of these four leaves were in position for a 
height of four panels and those on the east 
chamber completely riveted. No permanent work 
had been done at Pedro Miguel. 

Fender chains are to be placed about 500 ft. 
above and 230 ft. below the upper and lower 
guard gates, respectively, in the locks at Gatun, 
Pedro Miguel, and Miraflores, and also at points 
80 ft. and 100 ft., respectively, above the hollow 
quoins of the middle and safety gates in the 
Pedro Miguel lock, and in the upper chambers 
at Gatun and Miraflores. When not in use, these 
chains will rest in grooves in the floor and side 


barrier to the passage of ships. The chain ts 
arranged in such manner as to pay out against 
a resistance when struck by a vessel, and the 
strength of the chain and the intensity of the re- 
sistance are so calculated that the energy of a 
ship of 10,000 tons’ displacement moving at the 
rate of about 4 miles an hour will be absorbed 
after striking the chain and before reaching the 
gate. During the year, the study of the device 
had made sufficient progress to determine the 
type of the first sample machine to be bought 


The resistance will be provided by hydraulic 
cylinders at each end of the chain, the liquid 
from the cylinders being forced to circulate 


through a resistance valve, which will function 





MIDDLE AND UPPER LOCKS IN BACKGROUND. 


only when a strain of about 100 gross tons 
comes upon the chain. Trial with the sample 
chain will determine the character of the remain- 
der to be installed. 

To permit examining, cleaning, painting, and 
repairing the lower guard gates, and for access 
in the dry to the sills of the emergency dams, 
it is proposed to provide floating caisson gates, 
and a design of the molded ship type has been 
prepared. An alternative design of the type now 
used for dry docks in the United States is under 
consideration; this may give less cost by elminat- 
ing largely the use of curved frames and plat- 
ing. The caissons will be equipped with electric 
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motor-driven pumps for use in pumping out the 
caissons and for unwatering the locks. r 

The plans for the emergency or movable dams 
were completed in the early part of December, 
1910, and work of constructing and erecting them 
in place was advertised Jan. 14, 1911. The con- 
tract was awarded to the United States Steel 
Products Co., the lowest bidder, for the sum of 
$2,238,988. The time pledged for completing the 
erection of the dams is as follows: At Gatun, 
Aug. 15, 1912; at Pedro Miguel, Jan. 15, 1913; and 
at Miraflores, June 15, 1913. The machinery for 
raising and lowering the wicket girders of the 
emergency dams and the gates which close the 
openings between these girders has been designed 
and is included in the above-mentioned contract. 

Study has been given to the electrical system 
which will be used for the operation of the canal 
after completion. This contemplates:a hydroelec- 
tric station on the Gatun Dam with a reserve 
generating station at Miraflores to be operated 
by steam. The two stations are to be connected 
by a transmission line, and current from either, 
or both, can be used for any of the operations 
of the canal. Specifications for the equipment of 
the hydroelectric plant are ready for issue. 

The scheme for lighting the canal has been 
prepared and adopted. It contemplates the use of 
range lights for establishing the direction on the 
longer tangents, and of side lights spaced about 
a mile apart to mark each side of the channe! 
Three types of lighted beacons will be used and 
are to be built of reinforced concrete. The pro- 
ject contemplates the construction of 34 towel 
beacons, 57 beacons, 57 gas buoys, 76 spar buoys, 
and 7 nun buoys. Reference targets for marking 
the ranges where lights are not used and for 
fixing the location of the gas buoys will also be 
erected. The sailing lines marked by the range 
lights, except at the entrances to the canal, will 
be so placed that all ships will follow a course 
125 ft. to their starboard of the axis of the canal; 

fake two passing ships, if on their ranges, will 
have their center line 250 ft. apart. For locating 
and referencing the gas buoys, and for providing 
an unrestricted view of the range and reference 
targets, 1,000 acres of land must be cleared. 
Work was begun on April 20, and at the close 
of the fiscal year 375.5 acres had been cleared, 
148,000 ft. of trochas cut, and 16,000 lin. ft. of pro 
file taken. 
. In the report of the Isthmian Canal Commission 
for 1899-1901, Mr. S. H. Woodard discussed the 
effect upon the lock gates of the difference in 
densities between the water on the two sides of 
the gates of the lowest locks. In the course of 
the design of the lower portion of the lock flights 
at Gatun and Miraflores, it appeared that the 
pressures might prevent the opening of the gates, 
or even under possible conditions bring such 
pressure on the downstream side as would expose 
the operating apparatus to reverse stresses. 

Further, the rise and fall of tide, especially at 
the lock leading to the Pacific, might occasion 
trouble at the lower gates if combined with 
earelessness on the part of the operating force. 
Thus, if the pair of lower operating gates and the 
pair of lower guard gates should be both shut, 
with the lower lock filled, on a rising tide the 
water outside the lower guard gates might rise, 
leaving the water in the space betweén the lower 
operating and guard gates at a lower level than 
either the water in the lock or the water out- 
side, thus interposing difficulty in the operation 
of the guard gates; or, were the lower gates of 
the lock to be shut and the guard gates open, 
with the lock itself at its low level, on a rising 
tide reverse pressure would be produced on the 
operating mechanism .of the lower gates. 

These questions were considered by a board ap- 
pointed for the purpose, and as the result of 
study and experiment the béard reported that it 
is possible to find for a given condition of dens- 
ity, depth of water, and location of culvert, an 
elevation for the outlets of the culverts at which 
there will be no resultant unbalanced pressure 
on the gate leaves dué to difference “in density 
of water on the two sides after flow through tne 
culvert has ceased. . Anplying, the’ analysis to 
known conditions at’ thé ‘lower gates at. Gatun 
and Miraflores, the béard - determined positions 


for the outlets of the culverts and recommendéa * 


that they be placed at these elevations in the 
horizontal plane of the roof of the culvert, thus 
directing the flow of-the water upward. It also 
recommended the placitig of valves in the lower 
guard gates to provide against pressures due to 
tidal action. As a result, a design for the outlet 
of the culverts in the lower locks has been 
adopted, which it is believed with obviate any 
serious trouble. 
Atlantic Division. 

GATUN LOCKS.—During fiscal year excavation 

of lower lock was practically completed to include 


the location of the caisson sills. A total of 475,- 
875 cu. yds. were removed by steam shovels, at 
a cost of $0.71 per cu. yd. The original estimated 
amount was increased by reason of slides in the 
lower lock, especially on the east side, and at the 
north end of the east side wall it was necessary 
to go to a depth of 66 ft. below sea level in order 
to secure a. suitable foundation. -The excavation 
to the north of the caisson silts will be done by 
dredges, and to prevent the water from flooding 
the lock while this excavation is in progress a 
concrete dam 50 ft. in height is projected, at an 
estimated cost of $30,000 for its construction and 
removal. In the preparation of the foundations 
for the locks there were removed by shovel, crane 
and hand 152,682 cu. yds., at a cost of $1.55 per 
cu. yd, 

The construction. plant was modified by chang- 
ing the automatic railroad from the third-rail 
system to a trolley system, resulting in a more 
satisfactory service. 

During the year the unloading cables were op- 
erated for 24 hours per day, except Sundays, and 
handled 600,550 ecu. yds. of crushed stone and 
241,858 cu. yds. of sand. Operating on the basis 


286,265 cu. yds. of concrete and 
total. amount of masonry (« 
stone) laid by the constructi, 
plant, portable mixers, and } 
911,137 cu. yds., or at a rate of 
hour in service. The cost o{ 
$6.644 per cu. yd. The stone 
was selected from material ta 
the Culebra Cut and was deli, 
at a cost of $1.34 per cu. ya 
the estimated amount of co; 
the Gatun Locks, namely, 2.6 
masonry work at the close of th 
completed. 

Arrangements were made f 
of concrete piles which are t: 
tions for the upper or south 
wall. A total of 31,060 ft. 
structed of improvised reinfw; 
ft. driven. The cost amounted 
ft. Sand for this work was 
Pacific division. Owing to th 
perienced with the longer piles, 
of creosoted for concrete piling 
ation. 


EAST SECTION OF GATUN DAM, SHOWING DISCHARGE PIPE FROM DREDGE WITH 


HYDRAULIC FILL AT + 73, JULY, 


of 24 hours per day, 49.43% of the time was con- 
sumed in unloading operations; the balance lost 
in waiting for barges, 24.21%; and in other de- 
lays, 26.36%. These cableways averaged, there- 
fore, 21.14 cu. yds. per hour while in service, or 
42.77 cu. yds. per hour in actual working time of 
unloading. The operating cost. of handling: ma- 


terial by cableways and derricks,« exelusivé of - 


plant charges, was $0.23 and $0.20 per cu. yd., re- 
spectively. 

During the year 945,525 barrels of-cement were 
received: into ‘the storehouse;,in May, 1911,,a 
change was made in the contfiiner, bags beihg 
substituted for barrels. During the year an aver- 
age of 6.08 of the eight 2-yd. mixers installed in 
the construction plant‘furnished a total of 602,- 
851 cu. yds. of concrete, bucket Measurement, 
and were operated daily except Sundays..on the 
basis of 12 hours per day, 
cu. yds. per-mixer- per hour. ‘ The auxiliary. plant 
mixers, two in number, operated on an average 
of -9..hours a day,- except between September 21 
and November 5, 1910, when they .were operated 
op a 12-hour Basis, and mixed. 226,476. cu. yds., 
bucket, ‘Measurement, or an average of. 40. 63 cu. 
yds. per hdur per. mixer. - 2 

The product of the construction plant caizere 
was placed by cableways or. transferred by 
chutes to narrow-gage equipment, from which 
the. concrete was dumped in place. The cable- 
ways were operated 12 hours per day; 64.16% of 
this time was consumed in handling 616,661 cu. 
yds. of concrete and large rock, 8.80% in handling 
forms and iron, and 27.04% in delays. Each 
cableway handled an average of 32.45 cu. yds. 
of rock: and concrete per hour when engaged on 
that work. The narrow-gage equipment handled 


or at the rate of 26.56 | 


1911. 


GATUN DAM.—At the beginning of the year th 
north and south dry fills of the east portion of 
the dam, extending from the locks to the spill- 
way, had reached an elevation of 65 ft. above 
mean tide, and the hydraulic or impervious por- 
tion between them had been carried to an eleva- 
tion of 52 ft. At the close of the year the dr 
fills were raised to an elevation of 85 ft. and the 
Hydraulic fill to +73. On July 1, 1910, the north 
and .éZotith dry fills of the portion on the 
west side of the spillway were at elevations 
30 and 35 ft., respectively, and the intermediat 
hydraulic material was at +16; sufficient material 
was added during the year to make these eleva- 
tions at the close of the year +60, +67, and +574, 
respectively. In securing this increase in the 
elevation of the earth portion of the dam the 
cross sections show that 2,060,186 cv. yds. of dr 
material were placed in the structure also, that 
the -dredges- delivered -into the in yr portion of 
the dam some 3,758,870 cu. yds. material. In 
other words, there was .a.total ease during 
the year of. 5,819,056 cu. yds. | ross-section 
measurements, 

Cross ‘sections. were made. each 
portions of the dam on which work was in pre 
gress with a view to sécuring the net yardas® 
but in comparison with the ann al pty 
shortage of 612,096 cts yds. in | iry fill ane 
497,523 cu. yds. in theseoot fill is vn. In mz" 
structing the dam the dry fill is wn — 
the center, thus causing the mate! to rest ° 
er sink into the hydraulic fill, nding upoe 
the solidity and bearing power of | latter. This, 
together with cgnsolidation that 8 '” we 
due not only to the natural seti«::«nt os oo 
to the constant passage of heav) ns over t 


nth of those 
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makes impossible for purposes of cross 
a e+ termine the line of demarcation 
ns All and the wet. Also, by the 
between f co! uction, the hydraulic material is 
ae ie the center as the dry fill pro- 
ee hike raising the liquid mass and 
es EP er head at the drainage pipes, 
ee pe of more of the wet fill than 
using srw => result, in addition to which the 
would se m 11 is forced into the voids in the 
Te ae * it impossible of accurate meas- 
dry eo’ the at the same time making it a~- 
—- ange ind therefore tighter structure. 
nee of t mount of settlement in the dam 
a started, and for this purpose hubs were 
ae sssiie slopes of the dam about 250 ft. 
sii paralie! to and about 100 ft. apart at 
sight angles to the axis. The elevations of these 
a are taken monthly and platted. Based on 
the monthly reports of materials placed in the 
jam, the cost for the year averaged $0.38 per 
oy, yd. for dry fill and $0.23 per cu. yd. for wet 


fill. 

From Jan. 1 to April 15, pumping into the east 
nortion was discontinued in order to determine 
+, what extent the hydraulic fill would dry out 


1 @idify. The tests showed a greater solidity 
he north side of the fill and when operations 
. resumed more of the sandy material was 
ped along the opposite side. While a gradual 
idification took place during the dry season, 
we central portion showed but little change, 
and unless this soft material is crowded out dur- 
ing the subsequent construction, or hardened by 
addition of more sandy material, part of the fill 
must be drained off after the full height is 
reached. . 
Rased on the estimated amount of material 
neoded in the construction of the dam, it is 74% 
completed. 


CHANNEL BETWEEN GATUN LOCKS AND AT- 
LANTIC OCEAN.—To the north of the locks and 
between them and Mindi Hills one of the 20-in. 
suction dredges removed 423,427 cu. yds. from the 
canal prism, pumping the material into swamp 
areas to the east. 
The dredges which operated between the Mindi 
Hills and deep water in the Caribbean in exca- 
yating the canal prism were the seagoing dredge 
Caribbean”; the 5-yard dipper dredges “Chagres” 
and “Mindi”; and three French ladder dredges. 
These dredges removed 4,516,369 cu. yds. of earth 
and 487,038 cu. yds. of rock, at a cost of $0.22 
per cu. yd. cost including plant charges and 
division expenses. The amount of silt de- 
posited in the channel during the year 
was about 2,750,000 cu. yds.; in the first 2 miles 
of the channel surveys in June, 1910, and June, 
1911, showed a silting of 310,901 cu. yds.; in mile 
3 the silting was 902,038 cu. yds.; surveys made 
immediately after the norther of December 3 to 
5, inclusive, showed a fill of about 370,000 cu. yds. 
BREAKWATER.—Preparations were made so 
that active operations in the construction of the 
breakwater leading out from Toro Point could be 
undertaken at the beginning of the fiscal year. 
A trestle for the breakwater was started on 
August 9, 1910. At the end of the year 5,365 lin. 
ft. of double-track trestle had been completed, 
and 359,890 cu. yds. of fill dumped from the tres- 
tle. In addition, 619,152 cu. yds, of rock dredged 
from the canal were dumped in the vicinity of the 
breakwater. The average cost of the fill was 
$1.45 per cu. yd. 
Central Division. 


CHAGRES DISTRICT.—The total amount from 
me Chagres section during the year aggregated 
2,301,020 cu. yds., leaving on July 1, 1911, to com- 


plete this portion 583,921 cu. yds. With the ex- 
a of the contracts still uncompleted, the 
valance of the excavation will be completed by 
Suction dredee: 


’ after the lake level is raised. 
CULEBRA CUT.—During the fiscal year 16,221,672 


cu. yds. were excavated, and from estimates pre- 
pared on July 1, 1911, there remained 23,929,140 
ae to be removed in order to complete this 
=naae of a canal. It will be noted from the 
on - renaining that the estimate has again 
dere a ‘Sed over that reported a year ago by 
the ‘ie. This is necessary to allow for 
ses ina sta | have developed beyond the lim- 
Sides io the preparation of the former esti- 
tate ‘e ‘otal amount of material removed 
bisa : ° outside of the slope lines and 
1” % er = aggreg:..ced 4,879,378 cu. yds., 
moved fro: he total ount of material re- 
pruttens a. cut, as against 15% during the 
tate) ear. Thus far 10,757,658 cu. yds. 
these to slides have been removed, and 
‘ - 1a amount remaining is 5,868,120 
sg + 
an the excavation in places where 


eft at a steeper slope than it will 


assume in its natural state, in which case it 
sloughs off until the natural slope is reached and 
the movement ceases. The amount of material 
to be handled is relatively small and as a rule 
such slides are not troublesome. 

In other parts of the cut layers of clay overlie 
smooth surfaces of rock or other material harder 
than clay sloping toward the axis. Excavating 
the material removes the pressure which pre- 
viously existing held the clay in place. The 
overlying mass slides or slopes down into the 
lower area, the heavy rains assisting the move- 
ment. Thus far the only way of handling these 
slides is to remove the material as it enters the 
cut. In some cases all of it must be taken out, 
while in others only a portion, the amount de- 
pending upon the slope of the rock and the char- 
acter of its surface. They are troublesome in 
that they interrupt the drainage and upturn 
tracks, thereby interfering with the progress of 
the work. Experience shows, however, that it is 
only a question of time when they will cease 
entirely. 

In addition to the slides, breaks have occurred, 


the question is one of ultimate amount of ex- 
cavation, and, whatever the feeling elsewhere, 
there is no apprehension on the Isthmus as to 
the final outcome among those who are acquaint- 
ed with the facts and who have given the mat- 
ter any thought. 

Thus far, also, the increases in the estimates 
of material to be removed made necessary by 
the slides will cause no increase in the total 
estimated cost for Culebra Cut, due to the re- 
duction in the unit cost of the work effected by 
the increased efficiency of the organization; 
furthermore, there is no indication that such in- 
creases will delay the ultimate time of complet- 
ing the work, because the progress has been 
greater than anticipated, and by working on the 
upper reaches of the slopes the output has 
been maintained. 

Of the slides proper the one heretofore of 
greatest importance was that at Cucaracha, which 
covered 47.1 acres. Up to July 1, 1911, 2,722,164 
cu. yds. of material had been removed, and there 
remain 400,000 cu. yds. The last shovel cut at the 
foot of Cucaracha slide was made in the first part 





UPPER GUARD GATES IN EAST CHAMBER OF GATUN UPPER LOCKS IN PROCESS OF 
ERECTION, AUG. 5, 1911. 


notably on both sides of the cut at Culebra. At 
localities where these have taken place the un- 
derlying rock is of poor quality, intersected by 
vertical seams or seams sloping toward the canal. 
As the excavation progresses, the distribution of 
the weight is changed, until by the concen- 
tration which follows, the breaking point of the 
weak stratum is reached and it is broken up 
and squeezed out of place, thus causing a heav- 
ing of the bottom or a pushing out of the side 
slopes, or both. A settlement of the overlying 
mass follows, accompanied by a movement to- 
ward the cut. Though the causes in the case 
of the slides and breaks differ, the effect is prac- 
tically the same. The heaving of the bottom, 
or the pressing together of the sides of the shovel 
cut below, interferes with the drainage, covers or 
overturns the tracks, and interferes with the 
progress of the work. 

The rational method of treatment in these 
cases seemed to be to relieve or reduce the pres- 
sure as much as possible, and work along these 
lines was directed in the latter part of the dry 
season on the west side of Culebra Cut, and 
has been sec successful that a point has been 
reached so that the shovels at the bottom are 
not interfered with, and are enabled to move 
ahead without bulging due to pressure from 
this side. Intermediate benches along the slope 
are cut so as to distribute the top weight and 
reduce the amount of material that may have 
to be removed. Work was started similarly on 
the east side along the same lines. By carrying 
out this plan, when the bottom grade of the 
canal is reached it is apparent that no further 
trouble need be anticipated and that greater 
stability will be given by the water. It there- 
fore appears that with both slides and breaks 


of June, 1911, on the permanent berm at the 95-ft. 
level, since which time there has been no sign of 
any movement, the slide apparently being “deaa.” 

The next largest slide heretofore noted was the 
Culebra slide, first reported as covering 7.3 acres. 
Since then, it has develéped on both sides of the 
cut so that it now covers 46.6 acres, and at the 
present time is the most troublesome of all. On 
the east bank opposite Culebra it is estimated 
that 2,329,784 cu. yds. had been removed, and 
there remain 1,664,350 cu. yds. On the west bank, 
3,714,562 cu. yds. have been removed and there 
remain 3,391,300 cu. yds. The other slides have 
diminished in importance. 

As the depth of the cut has increased, egress 
therefrom for the dirt trains has become more 
and more limited, resulting in a decrease in the 
number of dumps that could be economically 
utilized. Trains were run from the south end 
of the cut at Pedro Miguel to the dumps at Bal- 
boa and Miraflores, and from the north end of 
the cut to the Gatun Dam, Tabernilla, and over 
the Gamboa Bridge to dumps on the Panama 
Railroad relocation, and 4,646,841 cu. yds. were 
dumped at Balboa in reclaiming land from the 
ocean and also in raising part of the area pre- 
viously reclaimed. An additional 62 acres were 
reclaimed during the year, making a total area of 
315 acres. The average haul to the dumps was 
12 miles. 

As previously reported, a breakwater was 
started from Balboa toward Naos Island with 
the object of cutting off silt-bearing currents 
from the excavated channel! in the Pacific, there- 
by reducing the cost of maintenance and making 
navigation of the channel easier by eliminating 
the cross-currents. Prior to June 30, 1910, the 
trestle had been constructed for a distance of 2.4 
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miles. During the year just closed this trestle 
was extended 2,006 ft. so that the trestle was 2,737 
ft. from Naos Island. The filling, however, extended 
to within 1,500 feet of the end of the trestle, or a 
distance of 4,237 ft. from the island. A great 
deal of trouble was experienced in extending the 
outer end of the dike, due to sliding of the bot- 
tom caused by the weight of the material dump- 
ed from the trestle. This sliding was encoun- 
tered at every foot of the last 4,000 ft. of the 
dike and resulted in a settlement of the road- 
bed, which continued for the first two or three 
months, after which it gradually diminished and 
finally ceased. So far the work has been of ma- 
terial benefit to the channel. 

The average cost for excavation for the year, 
including all items which enter into its accom- 
plishment, was $0.59 per cu. yd. At the close 
of the year the Culebra Cut was 73.25% com- 
pleted, 

Pacifie Division. 

PEDRO MIGUEL.—The total amount of concrete 
laid during the fiscal year at Pedro Miguel was 
498,187 cu. yds. at a cost of $4,71 per cu. yd. 
The total amount of concrete that had been laid 


steam shovels have excavated 247,700 cu. yds., at 
a cost of $0.74 per cu. yd., the material being 
used in the Miraflores Dam and back fill for the 
locks at Pedro Miguel. 

CHANNEL BETWEEN LOCKS AND THE PACI- 
FIC OCEAN.—During the last five months of the 
fiscal year, 197,880 cu. yds. of material were ex- 
cavated in the dry by steam shovels between the 
Pedro Miguel and Miraflores Locks at a cost of 
$0.6888 per cu. yd. 

In the area between Miraflores Locks and the 
Pacific Ocean, excavation was done by the hy- 
draulic excavating plant and by dredges. After 
completing work in the lower lock chambers in 
February, 1911, the dredging units of the hydrau- 
lic plant were moved into the sea-level section 
of the canal, where they have since been operated. 
Numerous large boulders and sunken logs en- 
countered in the process of sinking the barges 
on which the dredging pumps were installed, and 
the existence of rock requiring blasting at a 
higher level than the borings indicated, prevented 
the barges from settling to the grades desired, 
and in some instances injured the bottoms. For 
this reason the barges were abandoned and the 
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in the Pedro Miguel Locks at the close of the 
year was 665,056 cu. yds., and, as the estimated 
amount remaining July 1, 1911, was 172,345 cu. 
yds., the lock was 79.42% completed on that date. 

The concrete supplied by the construction plant 
was mixed on the berm cranes and transported 
by a narrow-gage railroad to the chamber cranes 
which placed it in the forms. There were two 
berm cranes in operation for 181 days and one 
berm crane for 93 days in addition; they worked 
on a basis of an 8-hr. day, averaging, however, 
8.88 hrs. per day, and the four mixers connected 
with them produced at the rate of 70.30 cu. yds. 
per mixer per hour of actual working time, and 
50.09 cu. yds. per mixer per hour of service time. 
The berm cranes while in service were engaged 
for 71.26% of the time in supplying concrete, the 
rest of the time was taken up in making repairs 
and waiting for cars. The chamber cranes laid 
a total of 401,725 cu. yds. of concrete and 1,430 
cu. yds. of large rock during the year. They were 
operated on the basis of an 8-hour day, and they 
averaged 43.64 cu. yds. of material per hour ser- 
vice time, and 64.71 cu. yds. actual working time. 
The auxiliary mixers operated on the same day 
basis and produced 35.63 cu. yds. per mixer per 
hour working time, and 20.52 cu. yds. service time. 

MIRAFLORES.—tThe hydraulic excavating plant 
began operations in the lower lock of Miraflores 
during the latter part of September, 1910, and 
continued until February, 1911, by which time 
practically all the overlying material had been re- 
moved; steam shovels were then resorted to for 
removing the rock. The hydraulic plant removed 
332,703 cu. yds., at a cost of $0.5486 per cu. yd. 
the greater part of which was pumped into the 
At the close of the year the 
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dredging pumps placed at intervals along the 
axis of the channel with their suctions in sumps 
extending slightly below final grade. Two of 
the pumps were installed in this manner and 
the third was still operated from a barge. The 
amount removed from the channel by this pro- 
cess outside of the lock channel was 197,677 cu. 
yds., at a cost of $0.61 per cu. yd. in place. This 
cost is greater than anticipated, but since the 
dredging pumps can handle rock after it is 
blasted, which was not contemplated, the result- 
ing cost is less than the combined cost of dredg- 
ing equivalent amounts of earth and rock. 

The dredges operating inthe channel during 
the year were the 20-in. seagoing suction dredge 
“Culebra,” one 5-yd. dipper dredge, and three 
French ladder dredges. The suction dredge oper- 
ated over a length of 7.5 miles of the canal, meas- 
ured from the sea end, and the others between 
the point reached by the “Culebra” and the area 
inclosed for operation of the hydraulic plant. 
They removed from the channel a total of 5,- 
549,642 cu. yds. at a cost of $0.25 per cu. yd. At 
the close of the year there remained a total of 
4,693,211 cu. yds. to be removed from the channel 
south of Miraflores, including an estimate for 
siltage. 

Below a point 7 miles from the Pacific entrance 
to the canal the rock in the prism lies in sepa- 
rate shoals of small area and volume, which are 
removed by subaqueous methods. The rock 
breaker “Vulcan” was operated by two 10-hr. shifts 
until March, 1911, after which one shift only was 
used, as the shoal had been removed to a depth 
that made it impossible to work economically a 
greater length of time, due to the range of tides. 
The area covered by the rock breaker aggregated 


648,033 sq. ft., and the amou: 
moved after breaking was 49,2; 


Terminals. 

A board was appointed on 
consider and report on the fa 
necessary in connection with + 
pleted canal, so that after th: 
characteristics of these faciliti« 
ed such work as may be need 
taken. These facilities were + 
ing and furnishing of coal and 
both afloat and ashore; the f; 
water to shipping; the furni 
and convenient facilities for th: 
sels, as well as of all rolling 
and machinery ashore; and th: 
houses and storing of materi 
the Isthmus (other than fuel) 
poses after the completion of : 

A comprehensive scheme wa, 
in view the construction at th: 
of a dry dock, the permanent s 
house for supplies. A coalinge 
plated at each end and an arra: 
which will permit of subseque 
dry dock is to conform in its 4 
locks, and the wharves are to }); 
mensions to care for any shipping 
the canal; in other words, the 4d: 
lengths of 1,000 ft. and depths of 
the depths provided in the chan 

On the Atlantic side it was 
docks should be within the lim 
Zone, located so as not to inter 
through the canal and at the sa time to ena- 
ble shipping to lie at them in safety : 
storms. 

On the Pacific side a tentative 1}. 
lected for the dry dock and for 
shops, and an arrangement made f: 
docks. As the docking facilities 
Railroad at Balboa are very 
there was immediate necessity 
wharves, and under an allotment fr 
ma Railroad of $428,700 a reinforced 
706 ft. long and 55 ft. wide was begun 

In the construction of this pier a test pit was 
sunk and a line of borings was made along th 
outer edge of the proposed dock. Sand is en- 
countered for about 20 ft., below which isa heay 
bluish-gray clay upon a layer of gravel and sand 
overlying the rock. The latter is at depths vary- 
ing from 60 to 70 ft. below mean sea leve! 

In the construction of the pier, caissons mad 
of heavily reinforced concrete shells will be ear- 
ried down to rock and ultimately filled with con- 
crete. The bottom section of the caissons has a 
exterior diameter of 10 ft. at the base, tapering 
to 8 ft. at the top, from which the piers rise wit! 
the same thickness to the top; the interior di- 
ameter is 6 ft. throughout and the sections are 
cast 6 ft. in height. The caissons will be con- 
nected by tie-girders 3 ft. 6 in. deep by 2 ft. 6 in 
wide extending transversely between the piers 
and longitudinally between outside piers at an 
elevation of -10. The floor system will consist 
of girders running perpendicular to the axis of 
the docks, 4 ft. 8 in. deep by 2 ft. 6 in. wide 
These girders will support a system of floor 
beams running longitudinally along the dock 3 
ft. 9 in. deep by 1 ft. 3 in. wide, on top of which 
will be placed slabs 6 in. thick. Work was be- 
gun on the caisson construction during the last 
week in February, and on July 1 five caissons 
had been sunk to rock and 16 were in process 
of sinking; there are 55 caissons in all. 
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Construction of New Panama Railroad. 


All grading on the line from Gatun to Gamboa 
was practically completed at the beginning % 
the fiscal year, except for about 3 miles where 
the line crosses the valleys of the Quebranch ; 
Brazo, Baja, and Gatun Rivers. The ground level 
of the Quebrancha bottom is at an average @ 
vation of 20 ft. above sea level, while soundings 
indicate that rock is from 150 to 180 ft. below 
this elevation and that it is overlaid with 4 — 
posit of soft sandy clay, with a harvvr stratum 0 
clay and pure sand near the face of the 
ground. 

As the height of the embankr 
bottom averages 71 ft. it was nece 
out the base of the fill so that 
weight would not disturb this upp’' ai 
ficiently to squeeze out the soft material a. 
low. With this in view the first ‘ vas re 
up to elevation 50 and out to 2°) slope ae 
After this fill was made, a tres! © Ne 
70 was driven across it, and filline m this ee 
was started. A small settlement irred — 
the trestle with s corresponding © ival eet 
the slope stakes and additiona interw 


across the 
ry to spread 
possible the 
stratum suf- 
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Novembe r 5gtt. 
ded or th sides well beyond the stakes, 
was oat raising of the center line to per- 
nao grad as continued. On June 30, 653,- 
mane ay 


naterial had been placed in posi- 





cu. yds. 


t 
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.zo bottom the original elevation 
above mean tide, necessitating 
of an embankment averaging 60 


" geross the 
was about » 


te See The filling across this bottom has 
: a so tro and 1,112,036 cu. yds. have been 
giv’ 
placed. Baja bottom has given trouble from the 
ot filing began. The elevation of the na- 
time Wround 's about 25 ft. and the depth to 
a - shoe! ft.; the overlying material, how- 
ass a the softest kind of clay intermixed with 
vee’ ,d and vegetation. As the em- 


i additional weight was put along 
this way the fill gradually raised 
lose of the year it was about 10 


pankment sett! 
the toes and 


until at the 

: a grade. The average fill over the valley 
eft, and at the close of the fiscal year 495,- 
495 “ yds. of material had been placed in the 


all 


Under the original plans for the relocation of 
‘yo Panama Railroad, the operating track was to 
se carried through Culebra Cut on the berm at 
sjeyation 95. Because of the slides which de- 
veloped along the east side of Culebra Cut, and 
the necessity of maintaining through communi- 
wation When the present line is flooded, the per- 
manent location on the berm line through the 
cylebra Cut had to be abandoned, and a high 
ine around Gold Hill was adopted and will be 
aa until the condition of the banks through 
the Culebra Cut permit the return to the original 
location. The necessary surveys for the loca- 
tion of the high line were begun in July, 1910, 
and construction commenced January 1, 1911. 
This location necessitates a 1%% grade and a 
maximum curvature of 7°. The cuts and fills 
about balance at 1,250,000 cubic yards. The length 
{the line is 9% miles from Gamboa to Paraiso. 

The construction of the permanent telegraph 
ind telephone line was undertaken during the 
year, and the poles used were made of 56-lb. steel 
ras. 

In order to complete the excavation of the cen- 
tral division through the Chagres section at Ta- 
bernilla and San Pablo during the next dry sea- 
son, it will be necessary to interrupt the opera- 
tion of the old line, and to this end every effort 
is being made to complete the new line from Ga- 
tun to Gamboa by Jan. 1, 1912. 


Mechanical Division. 


Electric current for lighting and power was 
generated at five stations, located at Balboa, 
Miraflores, Empire, Gorgona, and Gatun. The 
output at the Gatun and Miraflores plants was 
largely used in construction work in the At- 
lantiec and Pacific divisions, respectively. The 
cost per kilowatt hour averaged $0.026. Oil fuel 
was used in all stations. Current was generated 
at the Gatun end Miraflores plants by steam tur- 
bines, at the Empire and Gorgona plants by non- 
condensing engines, and at the Balboa plant by 
condensing engines, 

The principal air-compressor plants are located 
at Las Cascadas, Empire, Rio Grande, and Bal- 
boa, and furnish compressed air to the central 
and Pacific divisions, and along the high line 
around Gold Hill on the relocation of the Panama 
Railroad. The total output from these plants ag- 
sregated 8,261,199,541 cu. ft., at a cost of 0.0324 ct. 
per thousand cubic feet. Compressed air for the 
Gorgona shops is furnished by a smaller plant 
located there 

Finances, 


a total appropriations made by Congress avail- 
pe to June 30, 1911, amounted to $248,001,468, or 
“ of the total estimate of $375,201,000 for com- 
as the canal. By the act approved March 4, 
one —eena appropriations were made for the 
aa rn 1912, amounting to $45,560,000, exclu- 
total ser cations, leaving $81,639,531 of the 

estimated cost of the canal to be appro- 


aaa By June 30, 1911, $225,470,053 had been 
aan — the work. Of this amount, $33,- 
1. The ain expended during the fiscal year 
Res diffs 


a “erence between the appropriations 
mr to June 30, 1911, and the classified ex- 
31,415.32 eo Ue 3% 1911, amounting to $22,- 
ropriations. . -nt® Unexpended balances in ap- 
in storeho 8 ‘unexpended material and supplies 
Tated to pa z and such items as will not be pro- 
Pleteq- Wether, uction work until the work is com- 

; “ "38 of all descriptions, roads, sew- 


° 

rs, cs 

aa, Supplies. Of the total classified 
for plant...  Um@ 80, 1911, $27,580,724.37 were 
Which amour: ectvipment for construction, pf 
the fiscal yea, oan ,330.86 were expended during 


Cost Keeping. 

The unit costs produced during the year are 
lower than at any previous period. The central 
division produced the lowest cost for excavation, 
and, as between the terminal divisions, that done 
in the Pedro Miguel Locks was lower by 11 cts. 
than in the Gatun Locks, but higher by 10 cts. 
than that done in the Gatun spillway. The exca- 
vation for the Miraflores Locks was the highest. 
In the preparation of foundations the Atlantic 
division did the work for less than the Pacific 
division. The high cost at Pedro Miguel is part- 
ly due to the layout of the work and partly due 
to changes in designs increasing the amount to 
be done at a time when the excavation could not 
be so economically handled. 

In dredging, the Atlantic division secured lower 
costs with the seagoing suction and dipper 
dredges, and the Pacific division with the ladder 
dredges. In the latter division an underestimate 
of quantities to be handled resulted in the total 
plant charge being absorbed with the accounts 
for the month of April. 

The total amount of masonry laid during the 
year was 1,741,908 cu. yds. in the locks and spill- 
ways. In the Pedro Miguel Locks the average 
division cost was $4.7040 per cu. yd., and in the 
Miraflores Locks $4.6826; in the Gatun Spillway, 
$6.7044, and in the Gatun Locks, $6.5919. 

The difference between the costs in.the Atlantic 
and Pacific divisions is mainly in the cost of ce- 
ment, sand, and stone. The bulk of the cement 
used in the Atlantic division was received in bar- 
rels at a cost of $1.19 at tidewater in the United 
States, while the Pacific division received its ce- 
ment in bags at a cost of $1.60 per bbl., less 
credits for return of bags. As approximately 90% 
of the bags were returned and accepted, the ce- 
ment in bags cost $1.01 per bbl. at tidewater in 
the United States. The construction plant in the 
Pacific division also handles a large percentage 
of its cement directly from the cars to the mixer, 
thereby reducing cost, while nearly all the ce- 
ment of the Atlantic division was handled 
through its storehouse. 

While the year’s operations show a difference 
in favor of Pedro Miguel Locks of $1.7340 in the 
cost of cement, stone, and sand, and large rock, 
the costs at this locality were also lower for 
forms, placing, pumping, power, repairs, plant 
arbitrary, and in division expenses, while a dif- 
ference exists in favor of the Gatun Locks in mix- 
ing and reinforcement 

In the production of stone, the cost in the 
storage bins at Gatun was $2.3403, and in the 
storage piles for the locks on the Pacific side it 
was $0.8443 per cu. yd. Crushed stone from Porto 
Bello is transported to Gatun in barges and un- 
loaded by cableways and derricks, while crushed 
rock from Ancon is transported from the quarry 
by rail to storage and dumped from trestles. 
There is, therefore, an extra expense attached to 
Porto Bello represented by the difference be- 
tween the cost of towing and unloading and that 
of transporting by rail of $0.7184 per cu. yd. If 
this be deducted from the actual cost in storage, 
it leaves a cost of $1.6219 per cu. yd. for Porto 
Bello stone as against $0.8443 for Ancon stone 
for similar items in the cost of stone produced 
at the two places. This is in a measure ex- 
plained by the harder quality of rock, by the 
method of quarrying and the layout of plant 
at Porto Bello. It is to be noted that the cost 
of production on an 8-hour day basis as com- 
pared with a 12-hour day basis is less for the 
former, both at Porto Bello and at Ancon. 

Sand was produced at Nombre de Dios at a cost 
of $0.8795 per cu. yd. before transportation, or 
$1.8565 in storage at Gatun. The Pacific division 
secured sand at Chame at a cost of $0.1788 per 
cu. yd., and its cost in storage was $0.8284 per 
cu. yd. In both divisions the sand was trans- 
ported by water to the point of unloading, the 
distance being 40 miles on the Atlantic side and 
20 miles on the Pacific side. The Atlantic division 
used cableways and cranes to unload the sand, 
while the Pacific division used electric cranes. 
Omitting the cost of transportation from the sand 
bank to the docks, the cost to the Atlantic di- 
vision was $1.3142 and to the Pacific division 
$0.6015. 


Quartermaster’s Department. 


The average number of employees of the Pana- 
ma Railroad and the commission was at its maxi- 
mum for the year in January, 1911, when it 
amounted to 37,271. A minimum was reached in 
June, 1911, when it fell to 32,690. The average 
number of gold employees on the rolls of the 
commission during the year was 4,552; on the 
rolls of the Panama Railroad Co., 833, or a total 
of 5,385. During the same period there were 2,- 
896 separations from the service of the commis- 


sion—employed in the United States, 987, and em 
ployed on the Isthmus, 1,488—indicatine that 
more than 60% of the force was changed during 
the year, the usual unstable condition of the gold 
force still ruling. 

The past year has been the first since the in 
ception of the work that no contract laborers 
were brought to the Isthmus. There has been a 
decided falling off in the immigation to the Zon« 
Quite a number of West Indian laborers hav« 
gone to the brush and can no longer be relied 
upon for steady work, so that the labor force has 
been depleted. 

{The “Suggestions and Recommendations i 
the end of the Report were printed in Enginee 
ing News of Oct. 26, p. 518.] 
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Plans for Completion of the Gatun Dam 
Spillway.* 


During the period from the present to Jan. 1 
1912, work on the spillway of Gatun dam will b: 
confined to the construction of the machinery tun 
nel to 69 ft. above sea level, the lower portion of 
the crest piers outside the channel of flow, the 
lower portion of abutments, flare walls, and ap 
proach walls. Work is now in progress on the 
forming for the machinery tunnel, 8 x 10 ft., which 
will extend the entire length of the concrete dam 
A program for the construction of the spillway 
dam and works has been prepared as follows 

Period Jan. 1, 1912 to April 30, 1912. 

Closure of channel of flow to elevation plus 50 
and installation of sluice gates with operating 
machinery on piers at elevation plus 70. Esti- 
mated concrete, 25,710 cu. yds., an average of 257 
cu. yds. per working day. 

Every possible preparation will be made befor« 
Jan. 1 for doing this work at the maximum pra: 
tical rate. Equipment for placing concrete, hand! 
ing forms, etc., will consist of three derricks with 
70-ft., boom so placed as to cover the full channe! 
width; and movable chutes for depositing con 
crete at any point directly from dump cars. These 
facilities provide for placing concrete at over: 
four times-the required average rate. 

During January and part of February, when 
the river flow is considerable, it is proposed to 
coffer off not more than two-thirds of the chan- 
nel, completing the closure and opening the 
sluiceways not later than Feb. 28, when the dis- 
charge has dropped to about the minimum. Are 
lights will be installed so that any night work 
necessary to advance the work may be advan- 
tageously prosecuted. 

Period April 30, 1912 to Aug. 1, 1912. 


Sluice gates to be closed at the beginning of 
this period and with normal flow, the lake will 
reach plus 50 at the end thereof. All concrete and 
bulkhead closures needed to force flood flow over 
central portion of dam at plus 50, as well as trash 
racks, pipes, control gates, etc., in hydroelectric 
plant forebay, will be placed during May. There- 
after, abutments and adjacent walls and crest 
piers will be carried toward final levels, working 
from a trestle at elevation plus 93. Estimated 
concrete, 8,800 cu. yds., an average of 117 cu. yds 
per working day. 


Period Aug. 1, 1912 to Jan. 1, 1913. 


Concrete force will bé employed principally in 
the construction of the hydroelectric plant On 
the Spillway Dam about 2,500 cu. yds. will be 
placed, carrying crest piers outside channel of 
flow to final heights. This work to be done from 
trestle at plus 93 on top of ogee. If crest gates 
and foot bridges are ready, they will be placed 
during this period on the practically completed 
flanks of the dam. A study of maximum dis- 
charge for various periods indicates that the lake 
level will probably not exceed plus 59 under the 
conditions obtaining. 

Period Subsequent to Jan. 1, 1913. 


By manipulating sluiceway gates, the lake will 
be held at about plus 50, and the machinery tun- 
nel, ogee to plus 69, and lower portion of crest 
piers will be completed across the channel of 
flow. Estimated concrete, 10,375 cu. yds. to be 
placed by April 1, average per day 138 cu. yds 

After April 1, the trestle at plus 93, already 
built along the top of the flanks of the dam; will 
be joined across the central portion; the remain- 
ing crest piers carried to final elevation (5,960 cu 
yds.), the sluiceways filled (1,231 cu. yds.), and 
gates and machinery of same removed, about 
April 30; the crest gates and foot bridge placed 
by wrecking cranes working from the plus 93 
trestle machinery installed in tunnel and the dam 
completed. With normal flow, the lake will grad- 
ually rise from plus 50 on April 30, to plus 69 on 
Aug. 1. 


- *From the “Canal Record,” Oct. 18, 1911. 
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Progress on the Removal of the “Maine” 
Wreck in Havana Harbor. 


We reproduce herewith two Photographs, taken 
about the middle of October, illustrating the 
progress of the work upon the removal of the 
wreck of the “Maine” in Havana Harbor. The 
entire interior of the cofferdam has been laid 
dry, and work is steadily progressing on the 
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An English View of “Motion Study” as a 
Means of Increasing Labor Efficiency.* 
The truth of the matter as to the value of 

motion study, as with many other matters, prob- 

ably lies in a compromise between complete ac- 


ceptance and complete rejection. It is likely, in- 
deed it is certain, that a careful study of the 


*London “Engineering,” Sept. 15. 
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motions made by an average 
rying out a job will show that 
fying his practice the time tak 
might be cut down. And if th 
study are used in a moderate w 
to suggestion, and Particularly 
improvement in the applianc 
uses, they are likely to be of vx 

We doubt their efficacy, howe: 
be used as the foundations for 
which is to instruct the workn 
is to do in every detail. A man 
and no good can come from try 
one. Mr. Gilbreth himself sa; 
proficient workman loves his tra 
joy of achievement.” 

We agree that largely this is 
agree that any workman, and m 
better one, can love as well, 
interest In his work, when ¢\ 
personal initiative and individ 
been eliminated from it by a 
cumulation of formulas. 

The development of manufac: 
is already rendering the wo; 
more and more mechanical. T 
ment which appears to be iney 
life, but in itself it has never 


any virtue, and it is difficult to ; 


that good can come from going 
to cramp the worker's persona 
means of the appliances he 
means of a rigid control of th: 
body. 

Mr. Gilbreth mentions militar 
example of what can be accomp 
of motion study, and suggests t! 
attention given to training th: 
for the art of war may well 
training others in the arts of 
available evidence all tends to 
drill-master methods of the Arm 


advantages over present ways in t 


workpeople, and that the only r 
them would be a depreciation 


ability and initiative of the work: 
There is little enough room for t} 
personality in the manipulation of 
as things are, and we do not and 
that ultimate good can come fro: 
movement that is to be made in t 
one, so that the man and machin 
come a sort of automatic tool 








FIG. 1. THE WORK OF REMOVING THE WRECK OF THE “MAINE” IN HAVANA HARBOR. 
(View near center of the wreck. A wall of steel sheet-piling has been driven as shown in the cen- 

ter of the picture. It is proposed to build a temporary bulkhead in the stern position of the 
hull behind this wall, in order that it may be floated.) 

cutting up of the wreck with acetylene torches 

into pieces small enough to be handled by der- 

ricks. About 150 ft. in length of the after por- 

tion of the hull has sustained comparatively 

little injury. It is planned to construct a tem- 

porary bulkhead across the front of this part 

of the hull so that it may be floated when water 

is let into the cofferdam. In order to enable this 

bulkhead to be built, a protection wall of steel 

sheet-piling has been driven across the hull, as 

shown in Fig. 1. The dirt and material back of 

this wall is being cleared away to permit the 

building of the bulkhead. 

Fig. 2 is a view near the bow of the vessel and 

makes evident the extensive shattering of the 

hull by the explosion. This picture is an es- 

pecially interesting study, as one recalls, the 

numerous schemes to raise the “Maine” which 

were brought forward by engineers and othersa 

few years ago. Nearly all of these schemes were 

prepared with little or no knowledge as to the 

actual condition of the wreck; and many of the 

plans assumed that the hull was substantially 

intact, so that it could be lifted or handled as a 

whole. It was not generally appreciated that 

the “‘Maine’s” hull was not merely a wreck but 

a wreck which had been blown to pieces by a 

terrific explosion. 


About 44% of the Pequannock Drainage Area 
of the water-works of Newark, N. J., was owned 
by the city at the close of 1910. The actual area 
so owned was 17,455 acres, or 27% square miles. 
During 1910 about 120,000 trees, mostly white 
ash, spruce and pine, were planted in this drain- 
age area. Mr. Morris R. Sherrerd, M. Am. Soc. 
Cc. E., is Chief Engineer of the Newark Street and 
Water Commissioners, and Mr. George Sanzen- 
bacher is Engineer of the Department of Water. 
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FIG. 2. VIEW OF WRECK OF THE “MAINE” NEAR THE BQW, SHOWING 7 
SHATTERING OF THE HULL, 
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t Bridge Across the Lower Ganges, 
The Grea indi 


section across the large rivers of 


Bridge ©0! 

India is a | jem far different than any pre- 
eented to eng neers in this country, both on ac- 
count of the .ture of the stream regimen and 
weolOBY and ‘he character of labor and equip- 
ment employ The large rivers, such as the 
- nges, Tun in their lower reaches through a 
se alluvial intry in channels not at all defi- 
aed marked from one year to another and are 
qpject during the rainy season to very sudden 


nd terrific floods which raise the level far above 
cf | subject any river structures to 


the normal ¢ ; 

the most sever’ strain. To construct bridge piers 
t the proper tability in the insecure and shift- 
ing sands of the river bottom, to provide regulat- 
ng works that will retain the river above and 


pelow the bridge in a fixed channel at all times 
and to do this with an enormous force of in- 
eficient native laborers directed by a handful of 
white engineers helped out by a few European 
artisans, is the problem before the Indian bridge 
engineer. Any number of such structures have 
been built in the last 30 years, but none surpasses 
in total size that now under construction across 
the Ganges River, at Sara, about 150 miles above 
calcutta on the railway between Calcutta and 
Darjeeling, in Northern Bengal. The July, 1911, 
issue of the “Indian and Eastern Engineer” con- 
tains a description of the work on that bridge, 
and from that article we have made the follow- 
ing abstract 

The Lower Ganges Bridge Project has been un- 








Fig. 1. 


Location of Lower Ganges Bridge. 


der consideration for a number of years, but has 
only just recently been actually put into execu- 
tion, One season’s work has already been com- 
pleted and it is expected that four more will be 
required for completion. On account of the heavy 
rains and high stages of the river only a por- 
tion of each year can be devoted to the work. 
The location picked out for the bridge after a 
complete study of the general conditions in the 
neighborhood where economic considerations re- 
quired the bridge to be built, is a right-angle 
crossing where the river is about 15,000 ft. be- 


‘ween banks and 50 ft. maximum depth at flood - 


ind about 5,000 ft. wide and 18 ft. deep at mean 
low water. At the highest flood the volume of 
water passed is estimated to be 2,500,000 sec. ft. 
At this site it is proposed to build an approach 
embankment cutting off all but the channel, 
— is to be bridged by a 15-span steel truss 
ridge, resting on conerete piers sunk by the 
well-known Indian open-caisson method. Ex- 
‘ending for over a mile upstream from each 
mon there is to be built a massive Bell’s 
‘ a Buide banks, which is to keep the river 

Proper channels. The plan of the two 
bunds at the bridge proper is shown in Fig. 1 


| 2 a section through one of them in Fig. 2. 


— two form solid banks between which the 
si ray flow. They are formed of sand, faced 
us ns. of stiff clay and pitched on the upper 

on first of all with 8 ins. of quarry chips or 
—_ stone and then with large pitching stone, 
® the dimensions shown in Fig. 2. The small 
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stones below the heavy stones are to prevent the 
displacement or stirring up of the surface ma- 
terial of the bund by the lapping action of the 
water washing between the large stones. 

The river side is covered with a layer of stone 3 
ft. 6 in. to 2 ft. 6 in. thick and the back with a layer 
of stone up to the high flood level. In addition to 
these two bunds there are two more upstream from 
the bridge for the better regulation of the river 
there. In all these four bunds will require 1,000,- 
000 cu. yds. of broken stone, distributed as fol- 
lows: Right guide bank, 270,000 cu. yds.; left 
guide bank, 270,000 cu. yds.; Sara bund, 120,000 
cu. yds., and Raitu bund, 210,000 cu. yds., and 
wave protection on the outer slopes, 30,000 cu. 
yds. In addition there is to be provided a re- 
serve depot of stone for repairs, containing 100,- 
000 cu. yds. The earthwork of the approaches 
will contain 570,000 cu. yds. besides the stone re- 
quired for the bunds. While two bucket ex- 
cavators are being employed in getting out the 
earth for the approach fills, by far the greater 
part of the filling is being done by coolie labor. 

The piers, two of which are already in, are of 
the so-called “well,” or open-caisson type, in 
which a steel cylinder is sunk into the sand bot- 
tom by dredging out the interior and afterwards 
filled with mass concrete to the top of the steel 
work and above that usually with brickwork. 
In this bridge, however, the showing portions of 
the piers are to be built of massive concrete 
block molded on the ground at the site. 

Quoting from the above-noted article: 


The foundations adopted for the piers of the 
bridge consist of wells 63 
ft. over all in length 
and 37 ft. wide; the ends 
are semi-circular in 
plan connected with 
straight sides 26 ft. in 
length on the sides. The 
wells are provided with 
two open dredging holes 
18 ft. 6 ins. in diameter 
concentric with the semi- 





circular ends. The steel 

work is made up of Sta Pitching Stone 
three parts. First the NE SS SS 
“curb” proper, the ver- "77>. " 
tical drum plate of — “¢MpiTith—-— rin 
which is 16 ft. 7 ims. Ke" ee — 
high from cutting edge 35912 


to top of curb; the “cant” 
plates are carried up in- 
side to the same height 
so as to form a com- 
pletely plated structure. 
Above the curb and 
varying in number with the depth of water met 
with in each ,case are added what are termed 
“caisson strakes” consisting of iron plate sheets 
in continuation of the drum plate of the curb, 
as well as iron plate shell lining the dredger 
holes, these inner and outer shells being stoutly 
braced to withstand water pressure from the 
outside; these are designed in heights of 7 ft. 
each and, with the well curb, form a complete 
caisson that can be floated in water. 

Above the caisson strakes the steel lining of 
the dredger holes is carried up to the top of the 
well; these linings are termed “upper trunks” 
and are ordinarily in sections 9 ft. high, but, to 
suit variations in height required, the top sec- 
tion can be 4 ft. 6 ins. high only. 

The ‘whole of the curb and caisson strakes be- 
tween-the inner and outer plates are to be filled 
with mass cement concrete. Above the caisson 
strakes the outer 9 ft. of the well steining is 
designed to be built up with cement concrete 
blocks in courses 3 ft. thick, each block weigh- 
ing about 7 tons, the central wall and the joint 
between blocks and upper trunks being filled 
with mass concrete laid in position. 

The dredging holes will be filled with sand to 
within 18 ft. of the top, and thence a reinforced- 
concrete plug will close the dredging holes. 

The wells are to be sunk by direct dredging. 
For this purpose, in situations where the curb 
is on dry land, 100 cu. ft. single wire rope Bell’s 
dredgers will be used, working direct off the 
drum of an electrically-driven overhead travel- 
ing crane capable of exerting a tension on the 
lifting rope of 15 tons. In situations where the 
curbs have to be pitched in the river, the curb 
will be floated into position and then, a caisson 
strake being riveted on, the whole will be slowly 
sunk and further caisson strakes added till the 
curb is pitched. Here the dredging will be ef- 
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Trench tobe dug 5 clear of center 
of all Guide Banks and Main Ap- 
proach Banks where Silt or Clay 
occurs in order to obtain a good 
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fected by means of electrically-driven verti- 
cal spindle centrifugal suction dredging pumps 


capable of delivering 1,400 gals. per min The 
water being replaced in the well by means of an 
8-in. siphon pipe drawing water from the river 


Each suction dredger is provided with a 3-in 
high pressure pipe capable of being connected 
to a pump that can throw a jet of water with a 
pressure of 100 lbs. per sq. in. at the nozzle 
against a head of 165 ft. of water; this provides 
for the contingency of meeting hard materia! 
during the progress of the sinking. 

For the 16 wells contemplated the following 
quantities of material will be required to com 
plete them: 

126,000 cu. yds. of 1%-in. stone ballast 
75,000 cu. yds. of sand. 
125,000 casks of Portland cement 

7,906 tons of steel work. 

The design of the steel work of the bridge is 
still, it is understood, under consideration with 
the consulting engineers in London. The bridge 
will, however, consist of 15 spans of 352 ft. and 
two land spans of 75 ft., a total of 5,430 ft.; it 


will be noted from Fig. 2 that a minimum head 
way above high flood level of 40 ft. is provided 
for, as arranged after consultation with the 
steamer companies, and as low water level! is 31 


ft. less, during the period of low river there will 
then be as much as 71 ft. headway. 

The bridge will provide for double line, and 
it is understood that the broad gage will be ex 
tended to Santahar, 52 miles from Sara. 


On account of the primitive methods of earth 
carriage still generally in vogue in India an enor- 
mous force of men is kept at work. The census 
on March 10, of this year, for instance, showed 
the following count: 









FIG. 2. SECTION THROUGH GUIDE BANK AT ABUTMENT OF 


LOWER GANGES BRIDGE. 


European officers cosa ees i 
European and Eurasian subordinates 
Indian subordinates (high class) 


2 
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‘ 

Indian subordinates (low class) 2.9 
Indian contractors ..... Jee aks 162 
European contractors ................. 3 
Contractors employees (European) 10 
Contractors employees (Indian).. 567 
I aks oars ee ace xe pl eas ase ia a 12,627 
17,126 


The arrangements for the accommodation of 
such a large force are naturally on a very bold 
scale. A large number of quarters, offices, engine 
sheds and shops have been constructed, and each 
bank of the river near the bridge site presents 
the appearance of a large town, with a full equip- 
ment of drainage and water-supply. In spite of 
all sanitary precautions, however, progress on 
the work last season was seriously interfered with 
by two cholera epidemics among the coolies. It 
seems that few great works of this character can 
be carried out in India without such outbreaks, 
owing to the fact that the common laborers de- 
cline to use the latrines provided, but persist in 
fouling the land instead. 

For the construction of the bridge about 4,000 
acres on both sides of the river have been ac- 
quired and about 741 acres additional for the 
three quarries required. Connecting up all this 
property some 81 miles of construction track 
have .been built and are in use. In spite of the 
fact that so much of the labor is directly applied 
without mechanical aid, an elaborate power plant 
has been erected, comprising a steam-driven 
motor generating set which supplies electric 
power to all parts of the work. 

The entire work is in charge of Mr. R. R. Gales, 
M. Inst. C. E., as Engineer-in-Chief. 
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Three German Electric Locomotives.* 


In the present experimental operation of the 
Dessau-Bitterfeld line of the Prussian State Rail- 
ways, in Germany, two express trains and nine 
ordinary passenger trains in each direction in 
addition to a large number of freight trains are 
electrically propelled. As all of these trains are 
for through traffic, only a locomotive service is 
possible. When, as expected, the electric service 
has been extended to the Magdeburg-Leipzig- 
Halle line, motor-cars may be employed. During 
a service of some five months, the locomotives 
furnished by the Allgemeine Elektricitéts Gesell- 
schaft have proven thoroughly reliable. The 
steam locomotives, which now take the trains 
on to Magdeburg or Leipzig, are usually drawn 
Over the track running light. The Dessau-Bit- 
terfeld line employs a single-phase system. 

The first locomotiye, described as an express 
type and built for a speed of 68 mi. per hr., is 
shown in Fig. 1. It has the wheel arrangement 
4-4-2, similar to the Atlantic type of steam loco- 
motive. The leading axles are combined in a 


Fig. 1. Express Passenger Locomotive for the Des- 
sau-Bitterfeld Line of the Prussian State Rys. 


two-axle 
called an 


truck, while the trailing axle is 
“Adam” but not further described. 
The total length of the locomotive over the buff- 
ers is' 41 ft. The fixed wheel base is 9 ft. 10 ins., 
and the guided length is 19 ft. 8 ins. The driv- 
ing wheels are 63 ins. in diameter, so that they 
make some 400 r. p. m. at maximum speed. The 
two driving axles are connected by parallel 
rods to an intermediate crank-shaft pin, and 
from this by a vertical rod to the motor. The 
bearings for the intermediate crank shaft are in 
a horizontal plane between the two driving axles. 
On account of the vertical motor rod, a strong in- 
termediate crank shaft is necessary, as the motor 
rod on one side is at a dead center when the 
parallel rods have to exert maximum effort. The 
entire traction load, therefore, is transmitted 
by the intermediate crank shaft from one side to 
the other at such positions. A cast-steel con- 
necting piece is mounted between the motor and 
intermediate shafts to ensure permanent parallel 
positions. The bearing of the intermediate shaft 
is constructed in four parts, which may be ad- 
justed vertically and horizontally by wedges. 
This bearing has a safety device in the form of 
a fusible plug connected with the main air tank, 
and operating the warning whistle in the driver’s 
cab in case the bearing runs warm and the plug 
melts. The various driving rods correspond to 
usual steam locomotive construction. 

The locomotive has one motor, shown in Fig. 2, 
given an hourly rating of 1,000-HP. The rotor 
is supported independently of the stator frame 
and has an axial play of about 1/10-in. The 
stator frame is fixed to strong cross girders of 
the locomotive frame and its position can be ad- 
justed by wedges and pressure screws. The con- 
struction is entirely open as shown to allow con- 
venient inspection of the commutator and 
brushes. The bearings for motor and intermediate 
shaft are oiled by a drip lubricator. 

Current is taken at 10,000 volts from the over- 
head line by two pantograph collectors and is 
led through a choke coil to the main oil switch. 
It passes then to the high-tension winding of the 


“*Arranged from articles by Mr. Werner Usbeck, 
in the “Allgemeine Elektricitéts Geselischaft 
Journal” for August and September, 1911. 
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main transformer through a current transformer 
and to the ground. The low-tension winding of 
the main transformer is provided with several 
taps so that the motor voltage may be varied. 
These different voltages are switched in by the 
contactors. The motor current flows from the 
low-tension winding to a reversing switch, which 
controls the direction of current in the field wind- 
ing and thereby the direction of motor rotation. 
It then flows to the fields and the armature wind- 
ing, through the compensating. winding and back 
to the transformer. In addition, there is a 
“statie balancer’ or inductive resistance con- 
nected in parallel with the entire motor. This 
has a number of taps so that an intermediate 
lead, which goes to the connection between 
armature and compensating winding, may be 
shifted along the balancer windings. This allows 
of varying the proportions of the inductive re- 
sistance in parallel with the armature (plus the 
fields) and compensating windings, respectively. 
This enables the ratio of voltages between 
armature and compensating windings to be regu- 
lated according to the speed of the locomotive. 


Fig. 4. Freight Locomotive for the Dessau-Bitter- 
feld Line. 


Practically sparkless commutation is claimed to 
result, 

The effort of the locomotive is regulated by a 
master controller (in a controller compartment) 
which operates the main contactors. The com- 
mutation connections are directly established by 
a second drum of the master controller. These 
two parts are worked separately by shafts and 


Fig. 2. Motor Compartment of Single-Phase Express 
Locomotive. 


gears leading to a pedestal in the driver’s cab 
(Fig. 3). The two hand wheels operating the 
two drums are placed one above the other. The 
different running speeds are marked on the lower 
hand wheel and the driver adjusts this according 
to his speedometer reading. The armature of the 


Vol. 


motor is short-circuited at sta; 
operated switch on the master 

is a release device for the mai; 
ated by the brake, which prev: 

the brake is on. Current for th 
ism is supplied by an auxiliary 

transformer. 

This transformer is located ; 
adjoining one of the driver’s ca 
and below with ventilators. T) 
is mounted above it. In back 
ment is the contactor and 
noted. The main contacts ar 
the side gangways of the locom 

Pantograph current collectors 
bearings, are used; bow-typ: 
originally used, but proved wu: 
speeds. The right-hand corne: 
cab js shown in Fig. 3. In the 
is the controller pedestal. Over 
is shown the speed indicator ani 
ammeter and voltmeter. At the 
troller is the air-brake valve, an 
air sander and a switch for 0; 
pump. The handle for the air 


Fig. 5. General-Service Locomotive for the South. 
° ern Ry. of France. 


is placed in front of the window, with two gages 
for the brake system close by. 

According to tests, the locomotive developed a 
tractive effort of 9% tons at starting. The aver- 
age starting acceleration with a train of 280 tons 
was 0.19 mi. per hr. per sec. Since April, 1911 
the locomotive has been employed for regular 
passenger service, 

A freight locomotive has been constructed for 
this line, the design being somewhat similar t 
the passenger locomotive described, but differing 
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Fig. 3. Driver’s Compartment of Express Locomo- 
tive. 
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1 pase is (5 ft. 9 ins. To obtain flexibility 
a one -nd axle has an axial movement 
on pete ‘on -ach side. The driving wheels are 
*» 4 ino) to allow a high speed of the 
— The »..ximum tractive effort is approxi- 
me i, ton. (at the driver periphery). The 
vans equip nt is much the same as the ex- 
epee type already described. 

oo motor is not placed vertically over the in- 
sermedinte craux- shaft, but in such a way that 
ne motor rods are inclined at 45°. With this 
srrangement, more favorable distribution of 
* stresses the intermediate crank shaft is 
assent py virtue of the fact that only part of 
ae traction load has to be transmitted from 
ne side to the other, A rigid connection is ob- 
stead between the motor-shaft and intermediate- 


shaft bearings by a steel casting bolted to the 
icomotive frame as in the express type. The 
varings and other parts of the driving mechan- 
ion correspond to those of the express locomo- 
tive The intermediate and coupling rods, how- 
ever, lie in the same vertical plane, the inter- 
mediate rods being connected to the coupling 
rods by links. This gives a short crank pin. 
The motor has a maximum hourly rating of 800 
HP, Its external construction and support on 
the locomotive frame are the same as in the ex- 
press type. 

The control differs somewhat from the method 
followed in the other type. The direction of ro 
tation and the starting being effected by the 
shifting of the brushes. The axis of the brushes 
is shifted from the neutral position ‘to one side or 
the other. Further control is effected by alter- 
ing the motor voltage by means of a multi-tap 
transformer, the separate steps of which are 
switched in by a mechanically operated control- 
ler. To obtain good commutation at all speeds, 
a static balancer is employed much as in the 
ther locomotive. The shifting of the brush 
rocker is done through a screw drive; the rocker 
is mounted on rollers and is connected, through a 
rod, with the nut of a driving screw. This latter 
s turned mechanically from a controller hand 
whee] in the driver’s cab. The general arrange- 
ment of other apparatus and electrical equipment 
is similar to that of the express type. On account 
of the shunting which has to be done by a freight 
locomotive, a controller pedestal is placed on each 
side of the driver’s cabins, which are at each end. 
This pedestal is similar to that of the express 
locomotive, having two hand wheels. The upper 
wheel is for regulating tractive effort and the 
lower one for speed. 

The locomotive has taken up regular service 
and is employed for both passenger and freight 
trains. It has been found well adapted for pass- 
enger service, on account of its high starting 
torque, which gives a rapid acceleration of the 
trains and permits its holding to the schedule in 
spite of low maximum speed, compared with that 
of the express type. 

The Allgemeine Elektricitits-Gesselschaft has 
built a large freight locomotive for the Southern 
Railway of France, and this has been used on 
the Dessau-Bitterfeld line for several months. 
The Southern Ry. Co. of France intends to elec- 
tify a large part of its network north of the 
Pyrenees and this locomotive has been ordered 
‘or an experimental service on the line Ville- 
‘ranche-Marquisanex. Fig. 5 gives a general 
view. The total length over buffers is 43 ft. 2 
ns.; the total wheel base is 31 ft. 5 ins. and the 
fixed wheel base 11 ft. 10 ins. The diameter of 
a drivers is 51.6 ins., and the diameter of the 
‘ading wheels is 33.5 ins. The crank circle has 
‘diameter of 21.3 ins. The center axle is given 
* side play of 0.79-in. on each side to ensure 
“rod on curves. The two running axles are 
eid in radial trucks, each having 2.2 ins. side 
on to either side, and provided with strong re- 
um springs to guide the locomotive around 
“arves. The total service weight of the loco- 
Totive is about 85 tons, of which 54 are on the 


ats As shown in Fig. 5, there are two mo- 
"s driving tc axles through two intermediate 
crank shafts, 


tin, hich are placed between the run- 
® axle and the first pair of drivers. The 


oy _ inclined at an angle of 445°. 
* intermediate and first coupling rods lie 
in the same 


ertical plane with the former 





connected to the latter by links. This 
gives short crank pins with advantageous dis- 
tribution of stresses. On account of the side 
travel of the center axle, the coupling pin of this 
axle has the same allowance for side play. The 
motors are mounted high on the frame as near 
the center of the locomotive as possible. The 
main transformer is placed in the center of the 
locomotive between the two motors. 

The electrical equipment is designed for an 
overhead line potential of 12,000 volts and a fre- 
quency of 16% cycles. Each motor has an 
hourly rating of 800-HP., which gives a maxi- 
mum tractive effort of 13.7 tons at the draw- 
bar. The maximum speed is 46.5 mi. per hr 
and control of the motor is by variable voltage. 
The working current (secondary) passes from the 
various taps of a transformer through the con- 
tactors to the stationary winding of the motor 
and through an exciting transformer. The latter 
supplies. current for the fields of the motor, 
which are developed in the rotor windings. This 
exciting transformer is a single-coil type with a 
variable transformation ratio, the regulation of 
field voltage being through solenoid contactors 
which connect to proper taps. As a rule, the 
motor runs with the main winding of the rotor 
short-circuited. But as the locomotive has to 
increase its normal speed of about 25 mi. per hr. 
up to 46.5, the rotor circuit is opened at the 
higher speeds for feeding in auxiliary current to 
it. This is done with a part of secondary wind- 
ing of the main-transformer. The proper voltage 
is taken from taps through solenoid-operated 
contactors. 

Some of the contactors are mounted in a frame 
over the main transformer, the remainder being 
in special cases at the ends of the motor com- 
partment, where are located the exciter trans- 
formers, motor cOmpressor and reversing con- 
troller. The upper part of the locomotive is 
completely enclosed, and the roof carries two col- 
lectors similar to those on the other two loco- 
motives described. They may be raised and 
lowered by a compressed-air valve in the driver’s 
cab. Sections of the roof over the motors and 
transformer may be removed to permit lifting 
the apparatus out with a crane. 

This locomotive has drawn freight trains weigh- 
ing 1,500 tons at a speed of 25 mi. per hr. on a 
4% gradient. It has also proved suitable for 
passenger service on account of its heavy tractive 
effort at starting, giving a rapid acceleration of 
trains. 

At the order of the French railway company, 
provision has been made for the return of cur- 
rent to the line on down grades. This has a 
value on the steep gradients of the Southern Rail- 
way of France, but complicates the switch gear. 
The controller handle has a position for the re- 
generative braking, in addition to that of for- 
ward and backward travel of the locomotive. 

Trials were made on the Dessau-Bitterfeld line 
with the regenerative-braking control; these had 
to be carried out by allowing the locomotive to 
be dragged along by another, owing to the ab- 
sence of proper gradients. It was reported that, 
at medium speeds, the regenerative braking was 
very satisfactory. 


—_—<———— rr 


A Comprehensive Sewage Purification Scheme 
for the Sanitary District of Chicago, looking well 
into the future, has been reported by a special 
commission, including Mr. Geo. M. Wisner, M. Am. 
Soc. C. E., Chief Engineer of the District; Mr. Ed- 
ward B. Ellicott, M. Am. Soc. M. E., Electrical En- 
gineer of the District; Dr. W. A. Evans, until re- 
cently Health Commissioner of Chicago; Mr. C. 
D. Hill, M. Am. Soc. C. E., Superintendent Chicago 
Bureau of Sewers, and Mr. Martin C. Schwab. The 
commission recommends the construction of some 
twenty groups of Imhoff tanks, these to be com- 
pleted by 1922, and be followed years hence by 
sprinkling filters, beginning in 1930, all at an es- 
timated cost of $12,658,000. The commission was 
appointed by Mr. R. R. McCormick, while Presi- 
dent of the District, but the continuance of its 
work was objected to by Mr. McCormick’s suc- 
cessor, President Smythe, according to reports. It 
is also stated that the new president is opposed to 
the printing of the report of the special com- 
mission. 


A Demountable and Portable Gin-Pole. 


An erecting derrick or gin-pole which can be 
rapidly and easily erected and which can be 
taken apart for transportation has been devised 
by Messrs. Bosco and Donatelli for the Italian 
army, to be used primarily in the erection of air- 
ship sheds. The sheds, intended for the large 
dirigibles, are made up of a series of parabolic 
arch trusses, tied together by longitudinal struts 
or purlins and covered with a heavy metallized 
cloth or canvas. Each arch is a three-hinged 
truss about 100 ft. wide and 80 ft. high. They 
are each divided into a number of pieces of a size 
small enough to be packed upon wagons or rail 
way cars and arranged for bolting together into 
two main members, one on each side of the crown 
pin. In practice, they are taken to the desired 
location, bolted together into the two halves and 


each bottom hinge resting on a special shoe, the 
two halves are raised by the portable derrick and 
joined together at the crown hinge. The next 


arch is then erected and the structure successively 
completed by joining the adjacent arches by the 
purlins and finally covering with the canvas. Such 
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Portable and Demountable Gin-Poles Used in 
Erecting Air Ship Sheds for the Italian Army. 


a shed some 230 ft. long was recently erected 
complete in six days and proved very stable un- 
der the strongest winds. 

The gin-pole used in the erection is also of a 
demountable and portable type, which can be 
transported along with, the shed members. A 
view of two of the poles is shown in the accom- 
panying cut. The one on the left is being raised 
into place and that on the right is complete, ready 
for work. As shown there, the gin-pole consists 
of three sloping. stiff-legs carrying above them a 
rigid framework for the working sheaves. Each 
of the stiff-legs is hinged to bend outward at its 
middle, and pinned securely to a solid frame at 
the bottom. To this frame there is attached a 
short vertical member carrying at its top three 
pulleys, in line, respectively, with the three stiff- 
legs. 

When the pole is to be erected, the lower verti- 
cal post is first placed on the frame and the upper 
framework is placed over it, and attached to the 
tops of the stiff-legs which are lying, jack-knife 
fashion, on the ground, and fastened at their 
lower pins to the solid frame of the pole. Lines 
are then carried through the pulleys on the lower 
post to the stiff-legs and power applied so as to 
lift the stiff-legs into their final position. When 
they are straight, the hinged joints at their mid- 
dles are fixed and the stiff-legs braced and tied to 
the center frame, as shown on the pole to the 
right in the view. During the operation the pole 
is kept from toppling by guy wires attached to 
the top of the stiff-legs. 

The device is described and illustrated in “Le 
Genie Civil,” for Sept. 9, 1911. 
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A Diagram for Determining the Area That 
Can be Irrigated;Under,a Given Combina- 
tion of Lifts by a Given Power. 


By E. A. MORITZ,* Assoc. M. Am. Soc. C. EB. 


The use of water power generated by falls in 
canals has come to be common on irrigation pro- 
jects, and irrigation engineers are often called 
upon to determine the feasibility of such propo- 
sitions; that is, to determine the area that can 
be covered, the probable cost, etc. A proper in- 
vestigation of such a problem involves the de- 
termination of the relative economy of using one 
or more lifts. For use in this connection the dia- 
.gram described below has been devised and has 
proved to be a great time saver. The writer has 
taken an example from his own practice, in order 
to outline the procedure. 

THE PROBLEM.—Given an area of land, as 
in Fig. 1, higher than the canal a bc d, on which 
topography has been taken with a 10-ft. con- 
tour interval. At D a drop of 46.03. ft. occurs 
into a lateral, the quantity of water dropping 
being 140 cu. ft. per sec. Determine the area 
that can be irrigated from this power. 

GOVERNING CONDITIONS AND ASSUMP- 
TIONS.—The quantity of water required to be 
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and 1 cu. ft. per sec. to 48 acres, referring to 
scales (1) and (3). Since 
8.8 x 356 A 
and Q = — 
Q 144 


Lift = 


we have 
. 8.8 x 356 x 144 
Lift = ———————_- 
A 
as the equation of the first of these curves, and 
8.8 x 356 x 72 
Lift = , and 
A 
8.8 x 356 x 48 
Lift = —————_——__, 
A 
respectively, for the other two. 
now complete and ready for use. 


The diagram is 


Use of Diagram, 

SINGLE LIFT.—With water flowing continu- 
ously, duty is 1 cu. ft. per sec. to 144 acres. At 
the intersection of the “irrigable area” curve 
with curve A we read on scale (3) that 4,300 


BS 03 7 
ql Crrotty HO Cu feper sec 


Vol 


1g 
— 
drop ; 


of the “power curve” with 11: 
perpendicular to the duty cur 
horizontally from this point to 
2,050 acres as the area that . vata 
this lift with the available , es ce 
therefore lift higher and get m ean 
115 ft. lift. A total of 4,900 aaa 
by this lift, making 4,900 — 2 
to be watered from the high 
pendicular as before, from t} 
the power curve to the duty cu: 
on scale (4) that 1,960 acres 
with the power available. Th 
slightly too high and by anot 
that 113 ft. gives the desired aq 
total area of 4,850, of which - 
under the low lift and 2,000 acr. 
lift. 

THREE LIFTS.—With wate; 
lift one-third time, the duty is 
to 48 acres. 

(First Lift.) At the inters: 
with the irrigable-area curve, » 
(3) that 2,200 acres can be reac! 
with water at a lift of 69 ft. 

(Second Lift.) Assume 100 ft. for the secong 
lift. From the irrigable-area rve, the 
area under this lift is 4,000 acr 
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FIG. 1. TOPOGRAPHY OF LAND, ALONGSIDE AN IRRIGATION CANAL; TO BE IRRIGATED BY PUMPING. 


pumped is 1 cu. ft. per sec. to 144 acres con- 
tinuous flow, or 1 cu. ft. per sec. to 72 acres 
one-half time, or 1 cu. ft. per sec. to 48 acres 
one-third time. Assume turbines and direct-con- 
nected centrifugal pumps to be used having a 
combined efficiency of 52.5%. The _ velocity, 
entry and friction heads through gates and pen- 
stock are estimated to amount to 1.20 ft. leaving 
44.83 net drop (46.03 — 1.20) available for power. 
Assume further, in order to eliminate the fric- 
tion loss in delivery pipe from consideration in 
connection with the lifts, that 5% of the gross 
power is lost in friction of water in the delivery 
pipe. We then have a net power available in 
water pumped of 

44.83 x 140 

—~ x (0.525 x 0.95) = 356 HP. 

8.8 

PREPARATION OF DIAGRAM.—From_ the 
topographic sheet determine the area that can 
be covered under various lifts by assuming cer- 
tain rates of fall for the laterals. Plot these 
data and draw the curve (Fig. 1) marked “Irri- 
gable area under given lift,” referring to scales 
(1) and (3). In this case the curve happens to 
be practically a straight line. Plot the curve 
marked “Cu. ft. per sec. that can be raised to 
given height with 356 HP.,” referring to scales 
(1) and (2). The equation of this curve is: 

8.8 x 356 
Lift = ——-———, 
Q 
where Q is the cu. ft. per sec. pumped. 

Plot the curve marked “Acres that can be irri- 
gated with given cu. ft. per sec. at 1 cu. ft. per 
sec. to 144 acres,” and the corresponding curves 
for 1 cu. ft. per sec. to 72 acres and 1 cu. ft. 
per sec. to 48 acres, referring to scales (2) and 
(4). The’ manner of determining points on these 
curves is obvious. 

Finally, plot the curve marked “Acres that can 
be irrigated under given lift with 356 HP. at 
1 cu. ft. per sec. to 144 acres,”’ and the corre- 
sponding curves for 1 cu. ft. per sec. to 72 acres 


~*U, S. Reclamation Service, Sunnyside, Wash- 
ington. 


acres can be covered at a lift of 105 ft. Curve 
A tells us that 4,300 acres can be supplied with 
the required quantity of water at this lift with 
the power available. The single lift problem is 
thus solved. 

TWO LIFTS.—With water flowing to each lift 
one-half time, the duty is 1 cu. ft. per sec. to 72 
acres. 

(First Lift.) At intersection of curve B with 
“irrigable area’ curve we read on scale (3) that 


— 2,200 = 1,800 acres to be 
second lift. Drop a perpendicular from 
ft. line on the power curve to the duty curve at 
G and read on scale (4) that 1,500 acres can be 
supplied. The lift is therefore too high. Trying 
96 ft., the total area is 3,770 acres, making 3,77) 
— 2,200 = 1,570 acres to be watered by 
lift. Dropping down to the duty curve 
on scale (4) that 1,570 acres can be 
This is the adjustment desired. 
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FIG. 2. DIAGRAM FOR COMPUTING THE AREA WHICH CAN BE IRRIGATED 
HYDRAULIC POWER. 


2,850 acres can be reached and supplied with 
water at a lift of 80 ft. 

(Second Lift.) Assume 110 ft. for the high 
lift. The total area under this lift from the 
irrigable-area curve is 4,600 acres. The area to 
be watered from the high lift is therefore 4,600 
— 2,850 = 1,750 acres. We next determine if 
sufficient water can be pumped with the power 
available to supply this area. From intersection 


the third lift 
> total area 
making 5,200 - 
from the third 
power curve: 
rve at H and 
can be sup 
nigh. Trying 
aking 5,050 “ 


(Third Lift.) Assume 120 ft. 
From the irrigable-area curve, 
under this lift is 5,200 acres, 
3,770 = 1,430 acres to be watered 
lift. From the 120-ft. line on t" 
drop a perpendicular to the duty 
read on scale (4) that 1,250 acr 
plied. The lift,is therefore tov 
117.5 ft., the area is 5,050 acres, © 
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grip = 1,280 aces to be watered from the third Water Disinfection by Hypochlorite Treat- 2's. per day and the water is treated with .6 
prop & prpendicular to this duty curve ment in the Province of Quel parts of available chlorine per million. Good 
e read on § (4) that 1,280 acres can be ¢ e - results (Fig. 3) have been secured with this plant, 

plied at this ft with the given power. By JAS. 0. MEADOWS.* due to efficient operation, and healthy appre- 
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Water-Supply of Beauharnois. 


Fig. 3. 


Two water-disinfecting plants have been in 
operation at Montreal for over a year and a half 
and the results secured have been, on the whole, 
very satisfactory.t The typhoid fever mortality 
rate has been considerably reduced, and the city 
passed through last winter without having 
typhoid in epidemic form, an experience rather 
novel and unlooked for in Montreal. Both plants 
are only temporary, but as an additional factor of 
safety it is planned to continue the disinfection 
after the installation of the filtration plants. 

The city disinfection plant is under the direction 
of a skilled attendant, while the Montreal Water 
& Power Co.’s plant is operated by unskilled at- 
tendants under the direction of the Provincial 
Board of Health. The bacteria in the untreated 
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Fig. 2. Plant of the Montreal Water & Power Co. 


Figs. 1 TO 3. AVERAGE MONTHLY RESULTS OF WATER DISINFECTION WITH HYPOCHLORITE AT 


investigated and the distribution system is laid 
out, it may be found that the figures determined 
above must be modified somewhat to adapt them 
to practical conditions. But in any case they 
offer an excellent basis on which to work out 
the final arrangement. 
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Fusible Pendants to Indicate the Temperature 
of flue gases have been recently put on the 
market, The pendants are made of fusible alloys, 
but do not depend for their indications only upon 
the melting of the metal at the desired tempera- 
They are of thin sheet metal, and have a 
lower portion about %-in. square connected by a 
narrow neck with a circular upper portion, or 
ring, by which they are to be suspended. In use 
the pendants are hung from a wire hook intro- 
eed into the flue where the temperature is to be 
ed. Each pendant is stamped with the 
mperature at which the weight of the rectangu- 
ir part will pull apart the neck due to the weak- 
ening of the metal in the neck by the heat. Pen- 
dants are supplied for three different tempera- 
tures, 425°, 500° and 550° F. These temperatures 
esent, respectively, according to the maker, 
the Green Fuel Economizer Co., of Matteawan, 
N.Y, the temperature at which the use of an 
economizer is justified with coal at ordinary 
prices, the temperature at which an economizer 
sa good investment in all cases and that at 
which neglect to install an economizer becomes 
an inexcusable waste. The best way to use the 
pendant, according to the makers, is to begin 
with the lowest-temperature pendant and pro- 
ceed until the one is found which will not pull 
apart after five or ten minutes’ exposure. The 
temperature will then lie between the tempera- 
re marked on the last pendant and that on the 
next to the last. From the standpoint of the man 


ture 









who has to pay for the pendants, however, it 
would seem more advantageous to begin at the 
other end of the series, 

———————_~~——____ 


1jmecial Dressed Gramite Blocks will be laid on 
ottenham Circus, Holborn Borough, London, 
England. _This area is formed by the junction of 
‘xford, New Oxford and High streets and Tot- 


ong Court and Charing Cross roads. A recent 
ale 





Rees dean ‘ccording to the London “Sur- 
ice os a. 20,000 vehicles per day passing 
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as omen 8s. The granite blocks will re- 
te on ks. The size of the granite blocks 
tal v3 D 7 ‘ssing, joint room and jointing ma- 
meats e stated. The contractor for the 

nite blocks is the Grey Royal Granite Co. 
Which first 5 : 


upplied these blocks to Croydon, 
has since supplied them to other 
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and treated water at the two Montreal plants 
are shown by the diagrams, Figs. 1 and 2. Table 
I. shows the typhoid deaths for Montreal for five 
years past. 

Hypochlorite plants have also been installed at 
Beauharnois, Pointe aux Trembles, Shawinigan 
Falls, Grand Mére and Levis. 

The Beauharnois water-supply is secured from 
the St. Lawrence River, and is polluted by sew- 
age from the municipal sewers. Eddies exist in 
the river at this point, which carry the sewage 
over the water intake during certain times in 
the year. The consumption is 360,000 U. S. 


*Sanitary Engineer, Board of Health of the 
Province of Quebec, 6 Rue St. Jacques, Montreal, 
P 


‘“¢See Eng. News, April 7, 1910, for article by 
Mr. Meadows describing these plants. 








TABLE I—DEATHS FROM TYPHOID FEVER AT 
MONTREAL, MARCH, 1906, TO MARCH, 1911. 


Months. 1906-07 1907-08 1908-09 1909-10 1910-11 
Maree 2 sas. 13 7 6 12 6 
DEE no thes 4 10 7 7 4 
_ . Sere 5 11 8 6 9 
DO! cwdedu + 5 0 7 5 
July ... 4 7 5 7 8 
August ..... 11 12 5 9 14 
September .. 5 12 14 14 13 
October 19 12 16 24 8 
November .. 15 12 22 22 11 
December ... 18 9 19 52 7 
January 19 12 43 78 5 
February 6 12 9 29 6 

Total 123 121 154 267 96 
Estimated 
population ..350,538 366,900 380,000 395,000 456,000 


Typhoid death 
rate per 100,- 


000 35.1 32.9 40.5 





TABLE IIL.—BACTERIAL COUNTS OF RAW AND 
DISINFECTED WATER AT POINTE AUX 
TREMBLES, QUEBEC. 


Bacteria Bacteria 

per c.c. per c.c. B. Coli.* 

os 20° C. 37°C. = rent 

te. -—A-—_ -A~A-—_ w Treate 
Treat- Treat- 1 10 1 10 
1911. Raw. ed. Raw. ed. C.c. C.c. C.C. C.C. 
June 24. 2,000 26 1,600 25 3/3 2/2 2/3 2/2 
June 28... 9,500 5 2,500 6 3/3 2/2 0/3 0/2 
July 5... 5,500 5,000 2,400 2,500 3/3 2/2 3/3 2/2 
July 12... 5,500 110 3,000 75 3/3 2/2 3/3 2/2 
July 19...60,000 23 9,800 15 3/3 2/2 1/3 2/2 
July 26...29,000 5 2,600 4 3/3 2/2 0/3 2/2 
Aug. 3... 6,500 6,000 5,000 5,000 3/3 2/2 3/3 2/2 
Aug. 9... 4,500 2 2,500 5 3/3 2/2 0/3 0/2 
Aug. 17...34,000 140 7,000 15 3/3 2/2 3/3 2/2 
Aug. 24...29,000 25,000 4,500 4,000 3/3 2/2 3/3 2/2 
Aug. 31 5,000 $50 2,000 500 3/3 2/2 3/3 2/2 
*Examinations for three 1 c.c. and two 10 c.c. 


portions of raw and of treated water were ex- 
amined. The numbers in each column at the left 
of the inclined line indicate the number of sam- 
ples in which coli. were found; those at the right 
show the number of samples examined. 


ciation by the citizens of the merits of a purified 
water-supply. The plant has not been operated 
long enough to make any comparative results as 
regards diminution of typhoid fever, but the 
reports so far tend to show a decided decrease. 
This plant, like all the other hypochlorite plants 
installed in the Province of Quebec, is only tem- 
porary, the intention being to later filter the sup- 
ply or substitute a new supply. 

Pointe aux Trembles is located five miles be- 
low Montreal, on the St. Lawrence River, and 
its water-supply is grossly polluted by the sew- 
age from Montreal. The sterilization plant at 
this place has not been a success, due to irregu- 
lar operation (see Table II.). The consumption 
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Fig. 1. Municipal Plant at Montreal. 


THREE PLANTS IN THE PROVINCES OF QUEBEC 


is 90,000 U. S. gals. 
treated with parts per million of available 
chlorine. It is hard to properly regulate the 
feed of the hypochlorite solution for such a small 
quantity of water. 

The sterilization plant at Shawinigan Falls was 
installed in April, 1911, but scant data are avail- 
able as regards its operation because of the in- 
difference of the municipal authorities to 
operate with the Provincial Board of Health. 
The water-supply is taken from the St. Maurice 
River, ten miles below the city of Grand Mére, 
and is badly polluted by sewage during the low 
stages of the river. The consumption is 600,000 
U. 8. gals. per day and the water is treated with 
.75 parts per million of available chlorine. 

A sterilization plant was installed at Grand 
Mére last spring to treat a temporary water- 
supply of a dangerous character. The steriliza- 
tion of this supply greatly reduced an epidemic 
of diarrhea which broke out when this supply 
was first used in its raw state. 

At Levis, located across the St. Lawrence 
River from Quebec, a hypochlorite plant has re- 
cently been installed. At this point the river is 
affected by tides, and the sewage from the city 
is carried upstream over the municipal intake. 
The consumption at Levis is 840,000 U. S. gals. 
per day and the water is being treated with .7 
parts per million of available chlorine. Fair re- 
sults have been secured from this plant so far. 

—_—_ oO 


per day, and the water is 
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The Pavements of New York City are to be con- 
sidered by a committee of 21 citizens, appointed 
by Mayor Gaynor. The committee includes rep- 
resentatives of various business and civic organ- 
izations, as well as citizens chosen in their indi- 
vidual capacities. The chairman of the commit- 
tee is Mr. Albert R. Shattuck, of the Automobile 
Club of America. No engineering societies are 
represented. The committee is expected “to in- 
vestigate and report [to Mayor Gaynor] on the 
present condition of the pavements of the city 
and how they can best be improved.” 

ahaa 

Progress on the Strawberry Tunnel of the 
Strawberry Valley Irrigation Project, Utah, was 
made in September to the extent of 293 lin. ft. 
excavated, 1,035 ft. of the arch and sides and 653 
ft. of the bottom lining being placed, all of this 
lining being concrete. A heavy flow of water is 
still encountered. A letter relating to the trouble 
with water, from Mr. J. L. Lytel, Project Engi- 
neer, U. S. Reclamation Service, Utah, appeared 
on page 391 of our issue of March 30, 1911. On 
page 523 of our issue of April 27, 1911, a news- 
note was published giving the progress made on 
the tunnel up to approximately that date. 
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The Dissolved Gases of the Inland Lakes of 
Wisconsin and Their Biological 
Significance.* 

The most valuable monograph bearing upon 
the important question of the growth of algae 
in reservoirs and lakes that has appeared for 
several years has recently been published under 
the foregoing title. Although relating to one 
particular phase of the subject, it opens up the 
whole question of the vertical circulation of 
water in lakes and shows relationships hitherto 
unappreciated between thermal stratification and 
the distribution of dissolved gases, and the 
consequent migration of organisms. The report 
represents the results of an investigation of 
the Wisconsin lakes that has been going on 
steadily for many years, an investigation with 
which few water-works engineers are familiar. 
The reviewer takes this occasion to bring this 
important work to the notice of those who are 
interested in the problem of microscopic organ- 
isms in water, and to commend the authors for 
the patient and careful manner in which they 
have collected their long series of data. No bet- 
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Dissolved Oxygen. 


complete circulation. 
again ceases. 

In the spring and fall the lake water, by rea- 
son of its circulation, is saturated with gases 
from the atmosphere. Thermal stratification ex- 
cludes the lower water from contact with the 
air, but the water of the epilimnion remains in 
circulation. While in contact with the air, the 
water will hold gases in solution in amounts 
depending upon the temperature of the water, 
the solubility of the gas and the partial pressure 
of the gas in the atmosphere. 

In addition to these physico-chemical condi- 
tions, the gases in the water are influenced by 
various biological processes that take place 
in the aquatic animals and plants. Generally 
speaking, these activities may be divided into 
two groups: first, those which liberate oxygen 
and consume carbonic acid, and second, those 
which liberate carbonic acid and consume oxygen. 
The first includes the photo-synthetic activities 
that take place in all chlorophyllaceous plants 
under the infiuence of sunlight. The second in- 
cludes the normal processes of respiration that 
occur in animal life, and even in plant life in the 


After freezing circulation 
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Fig. 2. Free Carbonic Acid. 


FIGS. 1 AND 2. DISSOLVED OXYGEN AND FREE CARBONIC ACID AT DIFFERENT DEPTHS IN LAKE MENDOTA, WIS., AS OBSERVED IN 1906-1907. 
(The depths indicated on the curves are in meters and should be multiplied by 3.281 to give equivalent figures in feet.) 


ter summary of the results of their work can be 
made than is given in their own introduction to 
the report, from which the following is freely 
taken. 

The lakes studied are of glacial origin, and are 
relatively small and shallow; the largest has an 
area of less than 15 sq. mi., and a maximum 
depth of 237 ft. Most of them have relatively 
small influent streams and are fed largely from 
ground water. During the winter they are 
frozen for several months, and during the sum- 
mer the surface temperatures rise to maxima 
of 80° or 85° F. During the spring the tem- 
perature is uniform at all depths and near that 
of the maximum density of water, i. e., 39.2°, 
the water being constantly mixed by the wind. 
The advance of summer checks circulation by 
warming the surface and soon produces thermal 
Stratification. The upper region of circulating 
waters is called by the authors the epilimnion; 
the lower region of stagnant water is termed the 
hypolimnion; and the intermediate stratum, 
within which the temperature changes rapidly, 
is called the thermocline. In small lakes this con- 
dition becomes fixed in May, but in large lakes 
stratification may not be complete before July. 
The epilimnion varies in thickness from less 
than 10 ft. in small lakes to 35 or 40 ft. in large 
lakes. During the summer circulation is con- 
fined to this layer. As autumn comes on it in- 
creases in thickness until the lake is again in 


*A monograph by Dr. Edw. A. Birge, Director, 
and Mr. Chauncey Juday, Biologist, of the Wis- 
eonsin Geological and Natural History Survey. 
Bulletin No. XXII, Scientific Series No. 7, 1911 
fof above-mentioned survey]. Madison, Wis.: Pub. 
Doc. 7% x 10 ins.; pp. 259; 10 plates and 142 
figures. 

An abstract with appreciative comment by 
George C. Whipple,;t_ M. Am. Soc. C. E 

+Consulting Civil Engineer, 103 Park Ave., New 
York City. 


absence of oxygen, and the decomposition of or- 
ganic matter that takes place under the in- 
fluence of bacterial growth. Photo-synthesis, 
being dependent upon light, is limited to the 
upper strata of water and is most vigorous near 
the surface. In very clear lakes it may extend 
to a depth of 25 ft. or more, but in ordinary lakes 
it extends only to 10 or 15 ft, and in turbid 
water it is limited to very much thinner layers. 
There are thus two principal sources of oxygen, 
the atmosphere and the oxygen liberated by 
plant life. To this may be added the small 
amount that may be obtained from nitrates. 

There are four sources of carbonic acid: the 
atmosphere, ground water, respiration and de- 
composition of organic matter, and dissolved 
bicarbonates of calcium and magnesium. The 
atmosphere seems to afford only a small supply 
and the same -may be said also of ground water 
under ordinary conditions. 

These two gases, oxygen and carbonic acid, 
are the most important ones from the standpoint 
of organic life, for while nitrogen may be pres- 
ent in large amounts no evidence has been ob- 
tained to show that it materially influences liv- 
ing organisms. In some instances methane, car- 
bon monoxide and hydrogen sulphide have been 
found in the water at the bottom of the Wiscon- 
sin lakes, but the amounts have been small. The 
present treatise, therefore, deals chiefly with 
oxygen and carbonic acid. 

There are three methods of expressing the re- 
sults of the analysis of water for dissolved oxygen 
and carbonic acid: parts per million by weight, 
cubic centimeters of gas per liter of water, and 
percent of saturation. The authors have adopted 
the method of expressing the results in cubic 
centimeters of gas per liter of water. 

Before discussing the data obtained, the fact 


decomposition predominate, so that the water in 
the lower layers may lose its oxygen. These 
functions may occur at all depths, but as dead 
animals and plants sink in water most of the 
decomposition takes place in the deeper strat 
Hence, the lower layers increase their con 
of carbonic acid. It is retained in the upper 
strata if no growths of algae are present, but if 
algae growths are abundant 
these organisms may use up not only all the free 
carbonic acid present, but may take it away 
from the bicarbonates, thus giving the water an 
alkaline reaction. 

These changes in dissolved oxygen and car- 
bonic acid are well illustrated by Figs. 1 and 2 
which shows the results of observations made at 
Lake Mendota, Wis., during 1906 and 1907. In 
these diagrams the quantity of gas is shown iy 
the ordinates in cubic centimeter per liter, while 
the different lines represent different depths 8 
meters. It will be seen from Fig. 1 that during 
the spring the water was at all depths saturated 
with oxygen and that as summ: advanced the 
oxygen decreased much more rapidly at the bot: 
tom than at the surface of the ike, disappea 
ing altogether by the first of July «nd remaining 
absent throughout the entire summer. During 
the fall aeration extended progr ssively dow" 
ward until at the time of the autumnal overtum 
the water again became comple\: saturated. 

The carbonic acid during the e«"\y spring "3 
the same at all depths, On «count of _ 
growth of algae, it soon disappesrrd at the sur 
face and the water became © Xaline. This 
alkalinity, expressed in the diagr:» by the nes® 
tive carbonic acid results, incr: i at the a 
face until July, after which it reased pir 
the fall overturp, when the wa‘ became SS 
tically neutral. The conditions —' the bottor 
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tivities of plant life. This has been noticed 
by others, but never have the results been 
gon in such a convincing manner as in this 
port. The amount of oxygen found was very 
often more than 50% in excess of that required 
for saturation, while in some instances double 
and even treble the amount required for satura- 
ton was present. This condition was found less 
frequently at the surface of the water than at a 
depth just below that.of the circulating water; 
that is, supersaturation occurred in the region of 
the thermocline. When such water was brought 
tp the surface it was sometimes found to effer- 
yee freely. This supersaturation at the ther- 
moline is interesting when taken in connection 
with the fact that certain algae are often found 
oneentrated there. The authors give frequent 
ijustrations of this fact and it has been noticed 
by many other observers. 

The power of algae to utilize the carbonic acid 
j bicarbonates has never been so clearly set 
forth as here. It is interesting to notice, as a 
qnllary to this proposition, that in Wisconsin 
the hard-water lakes apparently support larger 
growths than do the soft-water lakes, a fact al- 
rady found to be generally true of the water- 
supplies of Massachusetts. Further, the same 
phenomenon tends to cause the precipitation of 
aicium carbonate, as the normal salt is much 
les soluble in water than the bicarbonate. Thus 
these biological processes of the algae have an 
influence on geological deposits. 

The authors are modest in drawing conclusions 
ftom the data thus collected, appreciating, as 
everyone must who has carefully studied the 
question, that very many factors are involved in 


the occurrence of algae growths in lakes and 
Teservoirs. 
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Petroleum Products in the United States for 
109 had a total value of $236,998,000, according 
tacensus bulletin recently issued. This is an 
increase over the value of the products in 1904 
35%. During the same five-year period the 
‘mount of capital invested increased 33%, and 
the cost of raterials 43%. There were 98 estab- 


lishments in 1904 and 147 in 1909, an increase of 
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nade at %. The average product of each-establishment 
07. In in 1904 was $1,786,000, and in 1909 $1,612,000. The 
ywn by Maries and wages increased but 8% between 1904 
. while pad 1903, the totals being $12,713,000 and $13,- 
ashe ie 3,00, respectively. The number of salaried offi- 
‘eon tals and clerks increased 35%, but the number 
s Wage earners decreased 17% due chiefly to the 
turated pact that in this census the large refineries made 
ved the Parate reports for their box, cooperage and tin 
he bot- are shops, so that the employees of these shops 
appear- "e not included as they were in the former re- 
naining per. There was an enormous increase in the 
During — of crude oil produced, 66,982,862 bbls. in 
down- A. 8? 120,775,439 bbls. in 1909, an increase of 
will . These figures are for 42-gal. bbls. The 
owing table gives the amount of refined prod- 
ited ‘8 for the tw. years: 
ng was 
oe Quantities (bbls. of 50 gals.)—, 
aoe 1909. 1904 . vane 
sur- i , rease. 
“ Panitating oils ..98,468,494 27,136,094 42 
Tes tbticatng’ “gyi, 34034577 | 7,209.428 = 372 
> negt Beates epost t45,885 6,298,251 71 
e sur- ete.) eat. mi e 
os Pavia and” 5: 138,302 202,439 °32 
af pe wd - 11,903,159 6,811,289 105 
@ prac nwax....... 946,830 794,068 19 
bottom "Decrease, 


also in the 150-mile stretch of the river from 
Quebec to Montreal. The city is located at 
the limit of navigation for ocean vessels, as 
just above are the numerous rapids. On the 
other hand, a canal system available for 
vessels of 14-ft. draft affords communica- 
tion with the Great Lakes, so that Montreal 
occupies a stragetic position at the meeting 
point of ocean and inland navigation. It is 
also the principal point on two of the leading 
railway systems of Canada, and in a few 
years will be served by three trans-conti- 
nental lines, all developing the great areas 
and resources of the Canadian northwest. 
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Within ten years the foreign trade of SOS pi ¢ 
Canada has increased from $381,661,000 “SOCOM. > PP 
(1900) to $693,211,000, or nearly 100%. The SORES ag NS 
imports and exports of Montreal for the PON) & 
seven months of 1910 amounted to $262,685,-  YZYQE Lf) ) 

000 and $158,121,000 respectively, while the NY NZ § (Si; 

customs revenues were $10,833,191. While KS i 3 - 

the number of vessels has increased steadily, SOs ia 

the tonnage has increased much more rap- SEEN & 

idly, owing to the growth in size of ocean YS Ss = 

steamers. In 1910, there were 719 sea-going Some % 

vessels and 310 lake vessels; these (with a Se A 

few small craft) represented a total of 2,- SSF 

562,876 registered tonnage. The port is ac- 7 Soi a a 
cessible to vessels of 12,000 tons, and will a / at 

be accessible to vessels of 18,000 tons on the ae Y Oe ; 

completion of the work of dredging the ship Ly} Rao 

channel in the river from 30 ft. to 35 ft. in #@@)s# 

depth. eR } Re - 

The development of the harbor of Mon- ‘sf7,""o on & 
treal may be said to date from 1825, when Sr ivard Per “rs \ 3 w 


the first Lachine Canal was opened, thus 
making Montreal the meeting point of ocean 
and inland navigation. This canal had a 
depth of only 4% ft. 
on tthe sills. Between 
1841 and 1848, all the ca- 
nals of the St. Lawrence 
canal system were com- 
pleted, giving a 9-ft. 
waterway for the 300 
miles from Montreal to 
Lake Erie. Subsequent 
improvements have re- 
sulted in giving a water- 
way capable of accom- 
modating vessels of 14 ft. 
draft and 2,500 tons cargo capacity. 

The harbor is closed by ice for about five 
months, but ice-breaking steamers are used to 
keep the river open as long as possible in the 
winter and to open it as early as possible in the 
spring. The spring floods have in earlier years 
caused much damage to the city and harbor, 
both by the water (backed up by the ice) and by 
the “ice shoves” or irresistible movements of the 
masses of ice piled up on the shore. These dam- 
ages have been reduced materially by building 
the new piers and wharves about 13 to 15 ft. 
higher than the old ones, which latter will be 
raised also to the new level. A flood wall along 
the shore side of the harbor property protects the 
city from inundations. The following are the 
elevations above the datum or zero line, which is 
the lower sill of old lock No. 1 of the Lachine 
Canal: 


RS 


e Na 
LaSSs NN 





L 4. Saye Lo BS 
. 5 \) Comm. Shops . SS 
fAlexanara” ix. = . + 
aw , A- - 
R ! > preety 





a. “ " Harbor 


? c 
xu 2 o 
. ; J 
qQ \ ae J 
4 t 
= N 
: ‘pe 
8S 
i = dg? t \ 
RS 4 . . 
; \ a 
¥ or" 
\ viet 
SS . 
‘ > y yw tn6 
7. Pte. St. Charles ane 


FIG, 1. PLAN OF HARBOR OF MONTREAL (QUEBEC), CANADA. 


reclaimed land. There is no charge for naviga- 
tion, but the revenue of the commission is de- 
rived from wharfage rates on freight and from 
the rental of warehouse and pier accommodation. 
Mr. George W. Stephens is President of the 
Board of Harbor Commissioners; Mr. John Ken- 
nedy, M. Inst. C. E. and M. Am. Soc. C. E., is 
Consulting Engineer, after holding the position 
of Chief Engineer from 1875 to 1907; Mr. Fred- 
erick W. Cowie, M. Inst. C. E., is Chief En- 
gineer. 

The first Harbor Commissioners were appointed 
in 1830, by the Province of Lower Canada. The 
works then undertaken were planned by Major 
Robert S. Piper (Royal Engineers) and Mr, 
Peter Fleming, C. E.; they included wharves, 
slips, and a revetment wall. The appropriations 
for the first three years amounted to $405,000, 
but no further appropriations were made, the 
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revenue was disappointing, and the port dues 
were evaded. The navigation was limited to 
vessels of 10 ft. draft by the shallow channel of 
the wide portion of the river known as Lake St. 
Peter, 60 miles below the city. Between 1830 
and 1873, numerous plans, for harbor improve- 
ment were submitted by different engineers, in 
cluding Sir Casimir Gzowsky, T. C. Keefer, John 
Trautwine, and others. In 1875 the govern- 
ment appointed a board to report upon the mat- 
ter, consisting of Mr. Robert B. Bell, Mr. Sand- 
ford Fleming and Maj. Gen. Newton. No definite 
action resulted from the report of this board, 
and the same fate attended a project for water 
power development and harbor extension pro- 
posed in 1880 by Messrs. Bateman and Shearer. 
In 1886, there was appointed the Montreal Flood 
Commission, to consider means for protecting the 
city and the harbor from floods and flood dam- 
ages. The commission was composed of Messrs. 
John Kennedy, T. C. Keefer, P. W. St. George 
and H. F. Perley. 

In 1888, a general scheme of river improve- 
ment and the construction of piers and ware- 
houses was proposed by Mr. John Kennedy, M. 
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FIG. 2. THE HARBOR OF MONTREAL; LOOKING DOWNSTREAM FROM THE GRAIN 
(Copyright 1911; W. H. Notman & Son.) 
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{In the tovegroune is the Windmill Point Pier, with the gallery of the shippin 
s of the Lachine Canal, and beyond is a steamer lying at one o 
the three new piers, beyond which is the grain elevator (No. 1) of the Harbor Commissioner. 


the entrance loc 


galleries for the conveyors from this elevator. 
of this the Canadian Pacific Ry. elevator.] 


Inst. C. E., and this has been carried out prac- 
tically as planned. In 1895, he proposed an ex- 
tensive scheme of improvement of the shipping 
accommodation and the freight handling facili- 
ties, which was adopted by the Harbor Com- 
missioners. All these improvements were prac- 
tically completed in 1909, at which time plans 
were made for another large scheme of improve- 
ments which will be noted later. 

In the execution of the harbor works, financial 
conditions did not permit the adoption of 
masonry construction for piers, and only to a 
limited extent for bulkhead walls, while the 
ample supply of timber and the fresh water of 
the river made timber construction both cheap 
and permanent (for submerged work). Timber 
cribbing, with filling of rock and earth dredg- 
ings, is the standard type of construction, but 
concrete is now being used instead of timber for 
the face work above the low-water level. In all 
the new work, consideration has been given to 
permanence of construction, conformity to a gen- 
eral scheme, probable future requirements, and 
means of intercommunication by water between 
all parts of the harbor. There are mo dry docks, 
but provision has been made for a floating dry- 
dock and ship repair plant, as noted later. The 
river walls or bulkhead walls were built in deep 
water, and the space behind them was filled in 


as made-ground for the sheds and other facili- 
ties. 

The total expenditures on the harbor up to 
the end of 1908 were about $10,000,000. In 
1909, the government authorized the expenditure 
of $2,000,000 a year for three years to provide 
additional works. 


The Ship Channel. 


The navigable depth of the St. Lawrence River 
between Montreal and Quebec was limited origi- 
nally to 10% ft. at low water by certain bars 
and by the flats of Lake St. Peter. It has now 
been deepened to 30 ft. throughout, except at 
some bars in the tidal part of the river which 
give a depth of 27% ft. at lowest tides and at 
which the deepening to 30 ft. is not yet com- 
pleted. There is no tidal effect above Three 
Rivers (about 80 miles below Montreal), but the 
water level has a range of 10 to 12 ft. between 
low water in the autumn and high water in the 
spring; a maximum rise of 28 ft. is due to ice 
in the winter. The improvement of the channel 
by dredging was commenced in 1844. This work 
was not unlike that on the Clyde in Scotland and 
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conveyor from the Grand Trunk Ry. elevator 
the bulkhead sheds. 
On the sheds of the 


30, 1908. In 1909, the Boy 
work on a further schem. 
channel depth to 35 ft., and 
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The work on the 30-ft. 
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The other steamer is lying 
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The white spot beyond the piers is the Harbor Commissioners’ elevator (No. 2), 4 


the Tyne in England, where important ports 
have been established on what were originally 
shallow and insignificant streams. In the im- 
provement of the St. Lawrence, however, the 
work was on a vastly larger scale as to the 
length and width of the river. The length of 
river requiring dredging was about 50 miles and 
by 1888 the depth over this distance had been 
increased to 27% ft. under the direction of the 
Harbor Commissioners of Montreal. 

In 1888, the Canadian government assumed 
the work and also the debt incurred for its exe- 
cution up to that time, recognizing that the ship 
channel was of national importance and not 
merely for the benefit of the city of Montreal. 
In 1899, the government undertook to increase 
the channel depth to 30 ft. at low water; to 
widen and straighten the channel, and to mark 
it by lights, buoys, ranges and other means so 
as to facilitate navigation by day and night. 
In 1907, the improvements were completed, ex- 
cept at certain places in the tidal part of the 
river, where the rise of water, however, gives 
the full desired depth; the minimum recorded 
depth that season (at low tide at these places) 
was 37 ft. 10 ins. This work for the improvement 
of navigation in the St. Lawrence was described 
in our issue of July 28, 1904, and details of the 
cost of dredging were given in our issue of Jan. 
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In front hese piers is the lower end of 
embat nt (the Mackay Pier), 1% 
. ex ling downstream from the 
the Victoria Bridge. This 
basin, protected from the cur- 
, that steamers can be hand- 
ely in approaching and leav- 
1e upper part of this basin is 
er parallel with the stream; 
rdike pier, with berths for 
rs delivering coal and loading grain car- 
sieaTrjelow it ove the entrance locks of the 
as Canal 1e space between the Mackay 
- Bickerdike rs may be utilized later for 
S enal piers above and at right angles to 
‘ ; existit 
etn th fis w piers is the older Victoria Pier, 
7” chiefly for river and coastwise steamers. 
From the Vict Pier to Hochelaga, a distance 
of nearly two es, the river channel is too 
much restricted by St. Helens Island and other 
islands to permit of piers, and here are located 
the shore wharves, which are used by steam- 
ers and vessels of all kinds. Below Hochelaga 
there is another group of three piers; these are 
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reat of the riv' 
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and others on hard silt, at a depth of 32 ft. 
below low water. No foundation piles were 
used. The filling is of rock for the front com- 
partment of the cribbing, and a considerable 
part of the second compartment, up to high 
water level. The remainder of the cribbing, and 
the entire width of the pier between the crib 
wall, is filled with rock and earth dredged out 
of the slips between the piers and out of the 
neighboring channels and basins In this way, 
the deepening of the harbor was utilized in the 
construction of the piers. The cribwork walls 
are strengthened against the earth pressure by 
two rows of 1%-in. tie rods, spaced about 10 ft. 
apart; these reach from the face timbers (near 
the water line) to about’ 60 ft. back in the fill- 
ing, where they are secured to timber anchor- 
ages. The length of the rods is 24 ft. in the 
top row and 64 ft. in the lower row. 

A plank floor 11 ft. wide extends from the 
edge of the pier to the shed. The shed floors 
are of concrete, and are 3 ft. 6 ins. above the 
general pier level. The roadways and the rail- 


way tracks between the sheds are paved with. 


scoria blocks laid on concrete. 


clear of the tracks. The whole space between 
the sheds is covered with a concrete foundation 
floor 8 ins. thick under the tracks and 5 ins 
under the roadway. Upon this is laid a paving 
of scoria blocks the tops of which are flush with 
the tops of the rails. The blocks are laid on a 
2-in. bed of cement mortar (1:2), and the joints 
are filled with cement grout. This 
smooth even floor from shed to shed, suitable 
for trucking or for wagons, and giving access 
to the sides of the sheds for either wagons or 
railway cars as may be needed. 

At some of the sheds there is a railway track 
on the 11-ft. planked space on the water side of 
the pier. On the remaining piers the floor slab 
is extended 3 ft. outwards from the side of the 
shed and supported on steel cantilevers in order 
to form a platform for more conveniently land- 
ing freight from the steamers. 

The wharf or shore line property at this part 
of the harbor is separated from the adjacent 
city street by a cut-stone wall about 7 ft. high, 
which protects the lower part of the city from 
being flooded when the river is raised to excessive 
height by ice jams. The space between the flood 


makes a 


FIG. 3. THE HARBOR OF MONTREAL; LOOKING UPSTREAM FROM THE GRAIN ELEVATOR OF THE CANADIAN PACIFIC RY. 


(Copyright 1911; W. H. Notman & Son, Montreal.) 
[To the left are the Victoria Bridge and the Mackay Pier (or guard pier) extending downstream. 
of the Harbor Commissioners, and the construction work shown in progress is for the pier at which lake steamers will lie to discharge grain 


for this elevator. 
elevators, 


from the street. The 


the Laurier, Tarte and Sutherland piers, which 
ate used mainly by freight steamers. Below 
these, several shore wharves, dis- 
a distance of about three miles 


there are 
tributed over 
downstream. 


Trouble with ice has been an almost annual 


occurrence, the “ice shoves” forcing it high over 
the wharves and smashing or wrecking all super- 
Structures. For this reason, some of the ware- 
ous f temporary construction and were 
Tmoved each season when navigation closed. 

This difficulty has been reduced, however, by 
Taising the level of the wharves and old piers to 
that of the new piers, which is about 25 ft. 
above low water. 

New Piers and Freight Sheds. 

The recent improvements at the upper end of 
the harbor, plans for which were adopted in 1898, 
Eee tae Pivrs 1,000 ft. long and one 850 ft. 
. g, all 300 't. wide and separated by slips 550 

Wide; also 11 steel-frame freight sheds, two 

Sain elevators, and other auxiliary works. 

Ao . of solid construction, having 
coe mbcr cribbing, built of squared face 
rk ts _ : 1 tie timbers. The cribs are 
. ; gh, 42 wide at the base and 14 ft. at 

°p. Some .f them are founded on the rock 


Beyond is elevator No. 1, and to the left is the elevator of the Grand Trunk Ry. 
In the foreground are the elevated tracks of the harbor railway, with the concrete flood wall 
nelined driveways lead from the street level to the subways.] 


The bulkhead crib wall is practically the same 
as that of the piers up to the low water line, 
except that the spaces between the cross tie 
timbers of the front compartments are filled 
with timber so as to make a solid timbering to 
assist the face timbers in carrying the concrete 
wall above. The wall of the cribbing is an- 
chored by 3-in. tie rods, to assist in resisting the 
horizontal pressure of the earth in the rear. 
These rods are 14 ft. apart horizontally, and 
about 16 ft. below the top of the wall. They ex- 
tend back about 64 ft., and each is secured to a 
concrete block 8 x 8 ft., 3 ft. thick, set on edge 
and embedded in the filling. The concrete wall 
in front of the elevator, which is some 30 ft. in 
width and carries two marine towers for un- 
loading vessels, rests in front on the cribwork 
and in the rear upon the foundation walls of the 
elevator. It is of cellular construction, and is 
covered by a thick concrete slab in which are 
laid the rails for the traveling marine towers. 

Bach side of the pier is occupied by two 
freight sheds, or rather by one long continuous 
shed divided into two parts by a concrete par- 
tition wall. Two tracks are laid along the inner 
side of each shed, and the intervening space 
forms a roadway which is about 45 ft. wide 


In the center is the grain elevator (No. 2) 


Beyond the steamer are three of the 


floating 
at the right, separating the 


driveway 


wall and the bulkhead is from 210 to 250 ft. in 
width. Next to the bulkhead are freight sheds 
and the Harbor Commissioners’ grain elevators, 
the remaining portion of the width being occu- 
pied by railway tracks and roadways. Along 
the flood wall is a 30-ft. roadway, and next to 
this are two railway tracks; two of these are 
main tracks, forming part of the harbor rail- 
way system, and ‘the others are reserved for 
switching ond standing cars. All are connected 
to the spur tracks leading to the piers by means 
of frequent crossovers; other spurs and sidings 
lead to the elevators and to the sheds along the 
bulkhead. 

The entire space between the flood wall and 
the bulkhead and the piers (except that occu- 
pied by buildings) is paved with granite blocks, 
this paving being flush with the tops of the 
rails and with the paving of the adjacent 
street, and also flush with the scoria block paving 
of the piers. In this way the entire area not 
actually occupied by standing or moving cars 
is available for wagons. The roadways and rail- 
way tracks are carried through the flood wall 
at frequent openings, these being closed by 
watertight gates at time of flood. 

FREIGHT SHEDS.—Of the 14 new freight 
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sheds, there are four (in two rows) on each 
pier, and two on the bulkheads between the 
piers. They are double-deck sheds of uniform 
design, having a width of 96 ft. and a length 
varying from 365 ft. to 650 ft. They are of 
steel frame construction, with floors and roofs 
of reinforced concrete (monolithic) and _ the 
walls of corrugated iron sheeting. The founda- 
tions are groups of piles driven in the filling 
of the pier, and supporting concrete footings 
and pedestals. In seven of the sheds, wood 
piles 20 to 30 ft. long and 10 to 15 ins. diameter 
were used; these have an average load of 25 
tons per pile. In the other sheds, Raymond 
concrete piles were used; these are about 17 
ft. long, 19 ins. top diameter, and carrying 
loads of 30 to 50 tons each. 

The steel structure has four rows of columns, 
those of the two outer rows 21 ft. apart, and 
those of the inner rows 42 ft. apart. They are 
spaced 15 ft. 10 ins. longitudinally, except that 
in the upper floor the alternate columns are 
omitted, giving a spacing of 31 ft. 8& ins. for 
the columns which support the roof trusses. 
The outer rows of columns are not in the line 
of the walls, but are placed 6 ft. inwards, so as 
to give clear openings at any point for ships’ 
gangways on the outer or water side and for 
car doors and wagons on the inner side of the 
lower story. In the first story each column is 
composed of an I-beam (8 x 6 ins.) and two 
12-in. channels; those of the upper story, are 
composed of pairs of 12-in. channels with lat- 
tice bars over the flanges. The floor beams 
are plate girders, 40 ins. deep in the central 
span and 36 ins. deep in the side spans. Be- 
tween these are 20-in. I-beams 7 ft. apart. 

On the outer sides of the sheds at which there 
is no railway track between the shed and the 
edge of the pier, the lower floor is extended on 
cantilever beams for 3 ft. beyond the line of the 
shed, so as to serve as a landing stage. The 
transverse girders of the upper floor also are 
carried out as cantilevers to support the 214 ft. 
extension of this floor and to carry longitudinal 
lattice girders to which are attached the run- 
ways for the sliding doors of the lower floor 
directly under the doorways and walls of the 
upper floor. On the land side of the shed, the 
transverse beams of the upper floor extend 6 ft. 
beyond the outer rows of columns, to carry 
similar lattice girders to which are attached the 
runways of the sliding doors, which are directly 
beneath the doors and walls of the upper floor, 
as on the other side. 

The roof over the central span is supported 
by 42-ft. trusses; the top chords of these 
(each composed of two 9-in. channels) extend 
over the side spans, and have knee-brace con- 
nections to the columns. From the projecting 
ends of these channels (over the cantilevered 
floors) are suspended the trusses of the upper 
floor. Five lines of 20-in. I-beam purlins (over 
the columns and at the ridge) carry 9-in. I-beam 
rafters spaced about 5 ft. 3 ins. apart. There 
is no continuous monitor roof, but in each 
roof panel there is a raised skylight 1014 x 24 
ft.. with a height of 5 ft. This is fitted with 
hinged sashes. On the water side of the sheds 
the roof carries the steel framing of the gallery 
for the grain conveyor system. 

The lower stories have no walls, but are 
closed by the rows of continuous sliding doors, 
so arranged as to allow of being opened at 
any point. On the upper stories the walls or 
sides are galvanized corrugated sheets attached 
to a light steel framing by means of hook bolts. 
This siding, however, occupies only every alter- 
nate panel, the remaining panels being closed 
by sliding doors, each forming a complete panel. 
On the lower floor, there is a door to each 
panel, while in the upper floor they form alter- 
nate panels. The two floors and the roof are 
of concrete (1:214:5) 7 ins. thick, and reinforced 
with wire cloth. The finish is formed simply by 
flushing the cement to the surface, but the in- 
clined approaches for teams are paved with 
granite blocks. The roof is covered with felt 
laid in an asphalt composition. The structural 
steel, sheathing, etc., are painted with three 
coats of oil paint, the color of the finishing 


coat being light gray. The upper floors and the 
roof are designed for live loads of 600 Ibs. and 
45 lbs. per sq. ft. respectively. The concrete 
of the lower floor is on the solid filling of the 
pier, and therefore will carry any weight. 
Teams are driven directly into the lower floor. 
One pier has an electric elevator with platform 
large enough to take a 5-ton wagon and its 
team to the upper floor. 


Grain Elevators. 

Canada is a great producer and shipper of 
grain, and an enormous expansion of this bus- 
iness is in view with the development and set- 
tlement of the Northwest. Special attention 
has been given, therefore, to the handling of 
grain at Montreal, where it is received by rail, 
by lake vessels and by canal boats, and where 
the bulk of the grain received is delivered to 
ocean steamers for shipment. In 1910, there 
were 31,191,500 bushels of grain of all kinds 
received at Montreal (20,239,400 bushels of 
wheat), of which 27,959,400 bushels (including 
all the grain) were exported. The wheat ship- 
ments increased from 10,199,000 bushels in 1899 
to 28,300,000 in 1908, but then fell off some- 
what to 26,000,000 in 1909 and 20,239,400 in 
1910. The reduction is said to have been due to 
specially low rates offered for lake transporta- 
tion to Buffalo and for ocean shipments from 
American ports. 

There are two grain elevators, one owned by 
the Harbor Commissioners (who are now build- 
ing a second), and the other owned by the 
Grand Trunk Ry. (See Fig. 1.) The former 
serves a system of belt conveyors by which 
grain can be delivered to ocean steamers while 
lying at their regular berths at all the fourteen 
sheds above described, and without interference 
with the handling of general cargo. The latter 
has conveyors also, but these serve only the 
berths adjacent to the elevator, so that ships 
must be moved to _ these. berths to re- 
ceive grain cargo. The Commissioners own 
several floating elevators for taking grain 
from lake vessels or canal boats and 
loading it directly into ocean steamers. The 
largest of these can load from 12,000 to 15,000 
bushels per hour; these have hulls 100 x 30 ft., 
carrying machinery, towers, legs, spouts, etc. 
Formerly the floating elevators were operated 
by private firms; the use of this system has 
decreased, however, owing to the greater 
rapidity and facility afforded by the new land 
elevators and the conveying system. 

THE HARBOR COMMISSIONERDS’ 
ELEVATOR.—The grain elevator No. 1, now 
in use, is of steel construction with 36 cylin- 
drical bins 21 ft. in diameter and 85 ft. high. 
Curved sheeting between the outer walls of 
adjacent bins forms smal] exterior bins, while 
most of the interior intermediate spaces are 
also used as bins. Four of these latter spaces, 
however, are left open for the reception of the 
operating legs. The building is 190 x 84 ft., 
with pile foundations capped by a heavy slab 
of reinforced concrete, while concrete beams 
and columns support the steel superstructure. 
The storage capacity is nearly 1,000,000 bush- 
els, and the elevator handled 8,660,000 bushels 
in 1908, and 11,554,000 in 1909. Above the bins 
is a structure containing the distributing floor 
and cupola, the latter being 42 x 67 ft. 

The receiving tracks pass through the build- 
ing (beneath the bottoms of the bins), and the 
railway cars discharge the grain into large re- 
ceiving hoppers beneath these tracks; four ele- 
vating legs raise the grain to 1,600-bushel 
garners in the cupola, from which it falls to 
scale hoppers of similar capacity, and from the 
scales it is delivered to belt conveyors. The 
grain may be loaded directly into cars or ves- 
sels at the elevator by means of spouts, but 
nearly all of it is delivered to vessels at their 
berths hy means of a system of belt conveyors 
extending over the sheds on the piers and bulk- 
head walls. 

Two special 
the traveling marine 
ing grain from lake steamers and barges, 
and the belt conveyors for loading grain 
into ocean steamers. The two towers are 
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features of the elevator are 
towers for unload- 


nearly alike, the second 
built in 1910. Each is 
and about 150 ft. high. 1; 
trucks which travel on a 
cellular concrete bulkhead 
tion of which has been des 
marine leg is suspended 
tower, and when not in us 
within the. tower. It can 
and the bottom can be sw, 
the side of the bulkhead 
reach and fully unload ¢) 
The grain discharged at th: 
leg is delivered to a garr 
bushel scale hopper, and fa! 
garner from which it is deli 
the receiving hopper of the ; 

To obviate the delay ani 
moving ocean steamers fr 
the elevator, a conveying s) 
stalled. In each direction fy 
belt in a conduit along the 
tower at the corner of the ad 
elevator legs raise the gra 
galleries which extend acr 
pier (at an elevation of abou 
water), and along each si 
the adjacent bulkhead whar 
leries are upon the roof oi 
scribed above. These galleri, 
seen in Figs. 2 and 3) have | 
apart, and the grain may he 
of these by placing the belt tr 
In each gallery there are two 
conveyors, and there are in al! 
of these belts. Each belt 
bushels per hour, making a 
60,000 bushels per hour, which 
simultaneously to four ships lying 
the 14 freight sheds. This conveyor sy 
erated by 31 electric motors aggregating 11% 
brake HP., while the elevator machinery js 
operated by 13 motors aggregating 925 HP. 

Grain elevator No, 2 for the 
sioners was commenced in 1!10, and is 
under construction in Fig. 3. This is located on 
the wharf between the Ja Cartier and 
Victoria piers. It has a roadway on the water 
side and railway tracks at the rear, A 
small pier or jetty is built out from the bulk 
head wall, on which will be operated two tray- 
eling marine towers, so that two of the larg- 
est lake steamers lying at this pier can be un- 
loaded ‘simultaneously. The bins, jwalls and 
and floors are of reinforced concrete. It is 3l4 
x 100 ft. in plan, and has a storage capacity of 
1,772,000 bushels. It is founded 
covered with a 3-ft. slab or 
crete. In addition to loading in grain from lake 
vessels it will be able to receive grain from 8 
cars at once, seven cars on each of the four 
tracks which run through the building. This is 
equivalent to 280 cars per day, or approx 
imately 280,000 bushels. There will be an & 
tension of the conveyor system also, so that 
the elevator can serve any one of the 20 berths 
between the Victoria Pier and the Lachine 
Canal. 

GRAND TRUNK RY. ELEVATOR —This 
elevator is at the upper or west end of the har 
bor, on Windmill Point pier; it has the em 
trance lock and basin of the Lachine Canal om 
one side, and a deep water basin on the other 
side with loading berths for two ocean steam- 
ers. The two railway tracks enter the build- 
ing for cars to be loaded and unloaded. 
the canal side are legs and spouts for unload 
ing or loading barges in the lock basin On 
either side is a gallery for belt conveyors d 
livering to a row of spouts loading oceas 
steamers moored at the elevator. The bins 8% 
of steel, but are of square sec! 14 x 14 ft 
the sides being stayed by a patvnted system . 
construction of the Metcalf | The walls of 
the bins are strengthened b) in. diagonal 
tire-rods across the corners, ' points of at 
tachment being about 4 ft. S .ns. from cad 
corner. Each side of the bin this point 's 
formed. by, bent plates formin vertical ho- 
low rib about “5 x 5 ins., throws) which ae 
rods pass and are secured by nuts 08 ea 


ibout five miles 
deliver 15,000 


ques 


on wood piles 


mattress of con- 











November igtl. 


_———_ 

nese Tibs are finally filled with concrete. 
1B beg side. eras 3 ft. apart vertically. There 
The rods 17 rows), 70 ft. high, 101 of 







































































n ; 02 bins 

Pith. of : are for .ge with a capacity of 1,100,- 
he whic 

— go) bushels senger elevator 
aaa one bin is ed for a passeng 





a. fairway ten are subdivided to contain 
eee shipping legs and to form 
uilding is 84 x 240 ft. with a 


the receiving 


. " ft Pe of ; capped by a concrete mat- 
r 7 ie: The & ry for the shipping conveyor 
t it cay a as to th » of the pier, where another 
— — extends from it in both directions for 
Maring gaues 


540 ft., makin: total length of 1,080 ft., with 





sa vading spouts ft. apart. The galleries are 
res. iy fe above the level of the pier and each con- 
— aa conveyor capable of deliver- 
A ; ing 15,000 bushels per hour at any spout. 
erths Misccilaneous Facilities. 

<a HARBOR RAILWAY.—A system of railway 
oe sacks owned and operated by the Harbor Com- 
ds to q mission extends along the whole of that part 
vv What “¢ the waterfront used by shipping; it has 
Pepi: cis tout 28 miles of tracks, and is connected with 
Of the “ railway lines so as to provide for direct 
tty seeding of cars between railways and ware- 
oe aie or ships. There are spurs to the grain 
a slevators, coal unloading plants, etc., and sid- 


ings along the water front. Each of the new 
piers has four tracks in the middle (two adja- 
ae cent to each row of sheds), and on some of the 
e piers there is a track between the sheds and the 
“ of the pier. The tracks have 72-lb. and 
@)-lb, rails on ties bedded in the concrete 
foundation of the granite or scoria block paving, 





as described above, or in the macadamizing of 

ad such wharves as are not yet paved. The equip- 

“a ment consists of three large tank engines of the 

? : 9-2 class, but the engines of the connecting 

aa railways operate over the line to some extent. 

ae — The operation is carried on by the Harbor Com- 
oan? ’ missioners’ traffic department. 

oy Where the wharves are at low level and 


fooded in winter, the two main tracks or run- 
ning lines extending along the city side of the 
harbor property have been elevated, partly on 
a steel viaduct, but mainly on an embankment 
having concrete retaining walls and abutments 
and solid-floor steel bridges over streets lead- 
ing to the water front. The minimum clear 
headway beneath these bridges is about 12 ft., 
to permit the passage of heavily loaded wagons. 
FLOATING CRANE.—For handling heavy 
freight (such as boilers, machinery, etc.) there 
is a floating crane having a lifting capacity of 
7% tons at a 54 ft. radius. This is of similar 
design to the 140-ton crane illustrated in our 
issue of Aug 29, 1907; the truss boom is piv- 
oted to the bottom of the outer face, and re- 
volves on this in a vertical plane to give the 
desired reach. This crane has been used also 
for raising sunken vessels. 
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an ele DOCK.—There are no large dry 
so. that docks at this port, but the Harbor Commission- 
20 berths ts have contracted for the construction of a 
Lachine foating dry-dock having a lifting capacity of 





7,000 tons. This dock is to be completed next 
year, and will be installed in a basin now be- 
ing prepared at the lower or east end of the 
harbor in a 36-acre tract of reclaimed land. 
The dock is being built by Vickers, Sons & 
Maxim (of London); this firm will also operate 
te dock, under lease from the Harbor Com- 
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it in a storage bin on the pier; from this it is 
delivered by gravity through spouts to cars or 
wagons, or by small trucks to canal boats. Stor- 
age for a winter supply is provided also. 
ELECTRIC LIGHT.—The piers, wharves, sheds 
and harbor property in general are lighted by 


electricity, current for light and power being 
furnished by the Montreal Light, Heat & 
Power Co. 

CONSTRUCTION AND MAINTENANCE 


PLANT.—While there is little deposition of silt 
in the channel or slips and basins, there is a 
considerable amount of dredging required for 
enlarging and deepening the harbor. For this 
work and also for the construction of piers, 
bulkhead walls, etc. (most of which is done by 
the Harbor Commissioners) there is an exten- 
sive floating plant. This includes three dipper 
dredges with 7-yd. buckets, a drill boat, five 
floating derricks, a floating pile driver, concrete 
mixing plant, six tugs, scows, etc. Repair shops 
for the maintenance of this equipment are lo- 
cated on the Mackay Pier. Some of the tugs 
are of heavy construction, being designed for 
occasional use as ice breakers. It may be noted 
that the dredging of the ship channel within the 
limits of the harbor (17 miles) is done partly by 
the Harbor Commissioners with their own plant, 
under arrangement with the government. 


Freight Handling Facilities. 


The piers and sheds of the improved harbor 
were designed with a view to the handling of 
cargo by the winches and cargo booms of the 
steamers (as is common at North American ports), 
assisted by winches at the sides of the freight 
sheds. In view of the fact that a special fea- 
ture of foreign ports is their large equipment of 
cranes of different kinds, for handling the cargo, 
the engineers of the Montreal harbor have made 
an investigation as to the advisability of pro- 
viding similar equipment and have visited 
European ports for this purpose. While condi- 
tions are not the same on this side of the water, 
and have not made such equipment necessary, 
yet it is recognized that its provision will se- 
cure important advantages and a beginning has 
been made by the introduction of some experi- 
mental machines. In the discussion of this sub- 
ject in the annual report of Mr. F. W. Cowie, 
Chief Engineer of the Harbor Commissioners, for 
the year 1909, the following statement is made: 

When it is considered that in the Montreal har- 
bor sheds the quantity of actual freight handled 
annually amounts to over 2,000,000 tons it is ap- 
parent that any material saving in the cost of 


handling freight would immediately show bene- 
ficial results to the port. 


This statement is worth careful consideration 
by the engineers and authorities of American 
ports. However, the absence of freight hand- 
ling machinery has not prevented the rapid 
handling of freight. In 1908, the steamer 
“Mount Royal” (Canadian Pacific Line) dis- 
charged 4,250 tons and took on 9,500 tons of 
general cargo in 53 hours. The annual report 
in giving these figures, states that at European 
ports the average time to load and discharge 
10,000 tons is 14 days, while at Montreal 13,750 
tons were handled in less than three days. 

At Montreal the freight handling machinery 
installed is of two classes: (1) transporter cranes 
in the upper floors of the sheds, to handle 
freight between car and shed or between ship 
and shed; (2) electric elevators for carrying a 
loaded wagon and its horses between the upper 
and lower floors of the sheds. Some inclines of 
temporary construction have been provided for 
this latter purpose, but not of such a character 
as to be convenient or economical. The eleva- 
tor has been mentioned already, and has been 
so successful that others are to be built. 

TRANSPORTER CRANES.—Each of the two 
cranes now in use is installed on the upper floor 
of a shed, and travels across it upon a track 
laid in the concrete floor. At each end 
of the tower or frame is a cantilever arm, 
and over these runs a hoisting trolley. The arm 
on the ship side is 46 ft. long, and that on the 
shore side is 36 ft.; with the 14-ft. width of the 
tower the total length of travel for the trolley is 
94 ft. The hoisting capacity is two tons. The 
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machine cannot move lengthwise of the shed, 
but in order to enable the end of the cantilever 


arm to reach hatches which are not directly 
under it in its normal position, the tower is 
made to revolve on the truck frame. In this 


way, the arm can be swung through a horizontal 
are of 60°, or 30° on either side of its normal 
position. Loads taken from the ship’s hold can 
be run back and deposited in the middle of the 
shed. The machine can then be run to the other 
side of the building, and picking up loads in the 


shed can deposit these in wagons or railway 
cars on the middle of the pier. In the same 
way, freight can be handled from cars to the 


shed, and from the shed to the ship. 


Each crane has three motors of 60, 10 and 5 
brake HP. for hoisting, traversing the trolley 
and moving the crane; the speeds of these 
movements are 328, 317 and 50 ft. per min. re- 
spectively. In 20 hours, one machine has 
handled about 400 tons of freight. It was pro- 
posed to have four of these machines for the 


upper floor of each shed or one for each 125 ft 
of front. It is stated that in some foreign ports 
one crane for each 20 ft. is considered desirable 
The following extract from the report (1908) 
of Mr. F. W. Chief Engineer, explains 
the conditions existing at European and North 
American ports in regard to the handling of 
freight and ships’ cargo, and it also refers to the 
experimental equipment for Montreal 
METHODS OF HANDLING SHIPS’ CARGO.--In 
connection with the comparative study of the 
dock systems in Europe and North America, there 
is nothing so apparent as the different methods of 
handling cargo. In every British and Continental 
port a forest of cranes is visible stretching from 
end to end of the “quays. In North America, th: 
system is ships’ tackle and hardworked longshor« 
men. There is one condition which partially ex 
plains the difference in the systems. The crews 
of most of the ships trading to North America are 
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engaged for the round voyage to a North Atlantic 
port and return. A number of men from the 
crew of a ship are always available in a North 
American port for running the ships’ winches. A 
ship, therefore, having ten winches can, with its 
own crew, working day and night, do the hoisting 


at no great cost to the ship. 

Time, however, is becoming 
in the closely competing 
consignees insist on claims for damaged 
and as the various competing ports 
porting routes are being judged on 


an essential factor 
shipping business, as 
goods 
and trans- 


their merits 


as regards speed, economy and condition of 
freight. Therefore, new methods of handling 
eargo in Canadian and American ports must be 
made available. In South America, at the gov- 
ernment ports of Rio and Buenos Ayres, which 


are built after the British practice, cranes of the 
latest type have been everywhere installed. These 
ports have facilities for the very rapid unloading 
and loading of ships. Consequently, they are 
attractive to shipowners, with the result that the 
country reaps the benefit with the better transat- 
lantic service. f 

The Montreal harbor sheds were designed with 
a view to the North American system of freight 
handling, where dock cranes are unknown. It 
was expected that the freight would be landed 
on both the lower and upper floors of the sheds 
by ships’ tackle, possibly aided by light shed 
winches. The question of handling the goods 
between the shore and the upper floors had been 
left undecided. After a consultation between the 
Consulting Engineers and the Chief Engineer of 
the Harbor Commissioners, with Mr. R. Cc. H. 
Davison, Consulting Engineer (of London), in 
1907, a report was made to the Commissioners 
with regard to handling the goods to and from 
the upper stories of the new sheds. Approach for 
carts by roadways and inclined ramps was cited, 
with its high cost of construction and low cost 
of operation, but increased cost of cartage owing 
to the ramps. A system of elevators at the ends 
of the sheds which could convey teams with their 
loaded wagons between the wharf level and the 
upper stories, was also reported on; this has low 
capital cost and higher cost of operation. The 
third method given was a system of fixed trans- 
porters working from the upper stories, over- 
hanging railway tracks and wharf, for trans- 
porting goods between the upper stories and rail- 
way cars or wagons on the wharf level. In view 
of the high capital cost and the objection to cart- 
ing on the ramps, combinations of the latter two 


methods were given as apparently the best sys- 
tem, 
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The question of the necessity of dock cranes, 
however, would not down, even although the 
sheds had not been designed for, or with sufficient 
strength for the usual type of swinging crane. 
The manufacturers of very successful coal and 
ore-handling plants in the United States were 
consulted, but a suitable design of a crane which 
would not require extensive changes to the sheds 
could not be obtained. The transporter system to 
be used with hinged “jack-knife” overhanging 
booms, such as used for coal and ore, was also 
found to be unsatisfactory. 

In 1908, the crane makers in England were ap- 
proached, and very elaborate designs for cranes 
were furnished, the adoption of the fast running 
transporter system (for a dock crane) being con- 
sidered impracticable. After many consultations, 
a design was proposed which would not require 
any extensive changes to the sheds, but which 
had in view a combination dock and shore trans- 
porting crane for the sheds. Owing to the num- 
ber of steel columns in the sheds and to the re- 
quired length of the transporters, it was out of 
the question to design inside portable machines 
which could be moved to different points in the 
sheds to meet the different ships’ hatches. 

A final design was made of a transporting 
crane to run across the shed on steel rails and 
having a cantilever transporting structure suffi- 
ciently long to extend over the ship when work- 
ing on the harbor side and sufficiently long to 
load either cart or wagon beyond the two rail- 
way tracks when overhanging the shore side of 
the shed. To overcome the difficulty of reaching 
the various ships’ hatches a turntable was de- 
signed for the carriage, so that the whole struc- 
ture could be slewed to an angle of 30° on each 
side of the normal, for adjustment to different po- 
sitions over the ship. 

Two renowned crane makers of England (Ap- 
plebys Limited, of London, and Stothert & Pitt, 
of Bath) were asked to submie details and prices 
for electric transporting cranes of the above type, 
for handling of 2-ton loads. The tenders were re- 
ceived in July, 1908, and after modifications, a 
contract was given to each of the above firms to 
furnish a transporter to be ready for the opening 
of navigation of 1909. If they are successful, four 
of these machines to each wheel would, it is ex- 
pected, handle rapidly and economically all the 
cargoes which should pass through the upper 
floors of the very excellent type of harbor sheds 
at Montreal. 

One elevator for each shed has also been, recom- 
mended, so that light packages of dairy produce 
from the city warehouses could be successfully 
handled in the upper stories. 

It may be remarked that frequently ships come 
into port with 9,000 tons of cargo. During the 
unloading, outward cargo to be shipped is also 
arriving, so that the necéssity of facilities for 
handling freight with despatch is obvious, 


Future Developments. 


The works projected between 1887 and 1896 
were practically completed in 1909, and the 
total expenditures on harbor improvements up 
to that time aggregated about $10,000,000. That 
the new facilities were needed for the com- 
merce of the port is shown by the fact that all 
the additional berths for ships were in demand 
and taken before the work was completed, while 
many applications for accommodation could not 
be granted. There is therefore still the problem 
of development to meet both present and pros- 
pective requirements. Experience at Montreal 
has shown that the modern well-equipped ac- 
commodation gives a revenue (per linear foot 
of water front) more than three times that of 
the older low-level wharves; also that the former 
pays a return on its cost, while the older works, 
not so well equipped, are less successful in spite 
of their lower cost. 

In 1908, the Harbor Commissioners made a 
study of the trade conditions of Canada, and 
the relations of the port of Montreal to the 
ocean, inland and coasting commerce of the 
country. They then called upon the engineers 
to prepare a scheme covering the following main 
requirements, but at the same time keeping 
within reasonable financial limits: (1) accom- 
modation for trade already in sight, which 
meant that double the present accommodation 
would be needed at the end of 12 years; (2) 
wharves and piers suitable for the larger ocean 
vessels (up to 18,000 tons register) which will 
trade to Montreal when the 35-ft. ship channel 
to the sea is completed; (3) improved railway 
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facilities, and a terminal belt line to increase 
the value and availability of manufacturing 
sites; (4) utilization of non-productive harbor 
areas close to the business district; (5) perma- 
nent construction and modern equipment; (6) 
capacity for future extension; (7) intercommuni- 
cation between all sections of the harbor prop- 
erty; (8) the reduction of the swift current in 
the channel along the water front below the 
Mackay Pier (known as the St. Mary’s current) 
so as to permit of lighterage and thus reduce 
the high charges for cartage of freight from one 
part of the harbor to another. 

In view of these further developments, the 
President and Chief Engineer of the Harbor 
Commissioners visited a number of European 
ports in 1908, and made a report to the Minister 
of Marine and Fisheries. Following this, the 
Chief Engineer was directed to prepare plans 
for a general and comprehensive scheme of im- 
provement. In the meantime, the Commissioners 
had received the plans for a scheme proposed 
by an English engineer, Mr. R. C. H. Davison, 
who had studied the situation at the request of 
the Commissioners. Both schemes were then 
submitted to a board of engineers composed as 
follows: F. W. Cowie, Chief Engineer of the 
Harbor Commissioners (Chairman); Mr. John 
Kennedy, Consulting Engineer of the Harbor 
Commissioners; Mr. G. J. Desbarats, Deputy 
Minister of Marine and Fisheries; Mr. Arthur 
St. Laurent, Assistant Deputy Minister of Pub- 
lic Works and Engineer of the proposed Georgian 
Bay Canal; Mr. Louis Coste, Consulting Engi- 
neer for Public Works of Canada; Mr. Ernest 
Marceau, Superintending Engineer of the Quebec 
Canals, and Mr. Henry Holgate, Consulting 
ongineer. 

The scheme prepared by this board, in Octo- 
ber, 1909, may be summarized as follows: (1) 
new high-level piers giving about 16,800 lin. ft. 


of water front, and so arranged as to provide: 


berths for 24 ocean steamers of 600 to 800 ft. 
in length; (2) new low-level piers giving about 
5,800 lin. ft. of water front, the combined area 
of the high-level and low-level piers being about 
74 acres; (3) new freight sheds with aggregate 
floor area of 1,386,000 sq. ft.; (4) new grain ele- 
vator and conveyor system, with 2,000,000 
bushels storage capacity (this is elevator No. 2, 
now being built as described above); (5) addi- 
tional high-level railway tracks along the water 
front, aggregating about 22 miles. 

The scheme submitted by the Board of En- 
gineers was adopted by the Harbor Commis- 
sioners, and plans were prepared for carrying it 
out during a period of four years. The Com- 
missioners then applied to the government for 
a loan of $6,000,000 to defray the cost of the 
improvements and this was granted without op- 
position. The money is to be provided in three 
annual payments of $2,000,000, on which the 
Commissioners will pay 3%% interest. The work 
undertaken in 1910 (the first year) included the 
following: (1) a second grain elevator, described 
already; (2) the elevation of the harbor railway; 
(3) the reconstruction of the Victoria Pier and 
raising its steamship berths to the higher level; 
the pier will have five high-level berths with 35,- 
ft. of water at low-water, and on the inner side 
of the pier will be a market basin for river 
vessels. 

In regard to the growth in size of steamers, 
the investigations of the Board showed that 
during the past 70 years the tonnage of sea- 
going vessels has increased 8% per year; that 
is, it has practically doubled every 12 years. 
During the same period, the maximum tonnage 
of vessels trading to Montreal has increased 
from 987 to 14,900 tons, or approximately 5% 
per year. This gives a steady average for 
doubling the tonnage of these vessels every 20 
years. 


—_—— 


How Freight Is Handled at a Railway Transfer 
Station.—A clerical force of 210, and a warehouse 
force of 249 are kept busy at the Waverly, N. J., 
transfer station of the Pennsylvania R. R., where 
last year over 100,000 cars of freight, in less than 
solid car lots, were received, and their contents, 
sorted into solid car lots, sent to hundreds of 


Ve 


destinations. The results o; 
saving of 11,352 cars in the 
business, and an incalculab|. 
thousands of shippers. 

This station is situated 
Elizabeth, N. J. Into it ea; 
transportation companies, tw 
ies, and the docks of New Yo 
arising in Jersey City and N 
seasons as many as 700 cars 
a day. 

As an illustration of the 
fer system, suppose a car 
originated in a small town 
destined for 15 other tow, 
United States. The car w 
Waverly where its contents 
dated with other shipments ¢t. 
or to another transfer near 
small to command a solid ear 
freight that is handled in 
“preference freight,” and the 
run on schedule with the 
almost the same speed as pas 

The transfer platforms 
standing room for 212 cars. 0 
outbound cars are lined up 
inbound cars are ranged on t 
the platforms and their cont: 
to about 250 cars which are di 
121 different points daily. 

Beside each outgoing car th 
a box containing little squar: 
the same number. The check: 
loading are provided with » 
piece of freight. They also } 
ing the positions of the oute» 
numbers, which represent the »| 
be sent. As the articles ar: 
checked off on the waybills. HE. 
piece over to a truckman toget! th a Slip of 
paper on which the number of the car that js tp 
receive it is written in pencil. The latter, when 
he has deposited it, takes one of the ballots out 
of the box. This should bear the san 
as the one given to him by th: 
required to bring them both back to show that he 
has made his delivery at the right place. Way. 
bills are made out for the new cars, which are 
pulled out to make room for others 
they are filled. 

This is the work that is rformed by the 
warehouse force, but the clerica! end of the busi- 
ness is far more complicated. lesides the way- 
bills, of which 3,500 are sometimes made in a day 
by a force of 52 clerks, there is the accounting 
to be done. Division of earnings and settlements 
must be made with 15 outside companies. The 
method of keeping track of what the company 
owes to, and is owed by the other companies for 
handling freight, is similar to that employed in 
a clearing house. In addition to the warehouse 
force, which is occupied directly with the trans- 
fer of freight, eight distinct departments are re- 
quired to look after the details of the transfer- 
ence. There are a Pennsylvania Railroad Ac 
counting Department, a Union Line Accounting 
Department, separate departments for east and 
west bound waybills and car records, a Tracing 
Department and a Transfer Record Depart- 
ment. 

The Waverly Transfer was opened in Septem- 
ber, 1904. At first it was planned to handle only 
the freight from the New York, New Haven & 
Hartford and the Long Island R. Rs. Its ca 
pacity was 96 cars. After six weeks it became 
necessary to employ day and night shifts to keep 
up with the business. The station was soon el 
larged to accommodate 200 cars and later its 
capacity was increased to 212. [Illustrative of the 
transfer’s rapid growth is the fact that the ton- 
nage for less than carload lots has increased 
nearly twofold from 1905 to 1910, and the total 
tonnage has more than doubled in the same 
period. The number of inboun! and outbound 
cars has grown in like propor! The differ- 
ence between the number of ound and the 
number of outbound cars repr: nts the saving 
made by handling the freight solid car 7 
This difference amounted to | 2 cars in 1% 
and 11,352 in 1910. 

That greater economy in t! 
mileage is being generally prac' 
roads is indicated by the increas 
per car received at the transfer 
1905 to 6.33 tons in 1910. Of cou 
also bear some relation to !! 
which makes it possible to | 
From the beginning there has 
ing in car mileage at the tran 
cars carrying an average load 0 
and 7.42 tons 42 1910. (From «& 
by the Pennsylvania R. R. Co.) 
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Under the title “Municipal 

\ Wrong Way Ignorance, Waste and 
of Improving Graft” the “Wall Street 
Municipal Journal” of Oct. 31 indicts 
Gevasumeent. the government of New York 


the increased tax 
The only data it pre- 
sents are the New York rates and the average 
rates of “other cities,” both for the past six years. 
The data and deduction to which we refer are as 


follows: 


City for 
rate of the last few years. 


How excessive 


taxation has become, as com- 
pared with the 


levies in other cities, is shown by 
the following percentage of our tax rate to the 
average rate for other cities during the past six 








years 
. New York Rate of Per 
Year. tax rate. other cities. cent. 
1910 $17.5790 15.96 110.14 
1909 16.7804 15.8 106.07 
1 16.1407 16.12 100.13 
14.8499 16.32 90.99 
14.7890 16.15 91.57 
14.9051 16.15 92.29 
, Had eur government been managed no better 
nar other municipalities, since 1905 the tax rate 
nee about $2.76 less than it actually 


saving to the people of New York 
wuld amount to $20,470,000. This saving is 

ilent to $4.29 per capita, or about $19.75 per 
y 3s voter who imagines that, because 
Jf Goes not own real estate, he avoids this addi- 
lonal tax, could not be more greatly mistaken: 







tee while he imay not pay it directiy, he does 
pay it none the less actually in higher rents to 
int £udlord, or higher prices for food, clothing 





Let the voter once be taught that it costs him- 
and his family about $20.00 annually to keep 
es officials in office, and we shall have made 
“!-Important first step to good government. 





Quite regard 
# +}, 


ess of our opinion of the character 


.. - Sovernment of New York City, we submit 
= tthe figures cited, without supporting and ex- 
ee ents, have little significance. A 


a city tax rate is no proof of— 
that the rate has increased. The 
is the causes or objects of the 
returns received from increased 
Likewise, the comparison of the 
ties—much more so in a given 
1 with an indefinite number of 
means nothing, unless accom- 
rehensive statements of what is 
‘chieved by the municipalities 
ontrasted. 
le table given by our contem- 
it the “other cities” were bet- 
New York in the last three of 
‘med because their average tax 


anything, exc 
Significant th 
incTease and 
expenditures 
‘ax rate in 





“ty as contr 
inmnamed cit 
panied by « 
attempted 
whose rates 
Moreover 
Porary prov 
ter governed 
the six year 


Our contemporary seems to have fallen into 
the all-too common habit of comparing statistics 
which are not properly comparable. We would 
not comment on the matter were it not for the 
fact that it illustrates anew the desirability of 
reducing municipal statistics to a readily com- 
parable basis, so far as that is feasible. This 
involves the evolution of some method of corre- 
lating expenditures with results, and expressing 
the latter in terms of quality as well as of 
quantity—which is a problem for engineers and 
statisticians, cooperating with those are 
competent to weigh the value of services ren- 
dered in various fields of municipal! endeavor. 


who 


ee 


A declaration in 
municipal 


favor of 


A Votes 2uage ownership to pre- 


on Municipal 


Ownership and on vent various controversies 
‘athen by Pee with water companies and 
Service failing that a bold declara- 
Commissions. tion for the regulation of 
water rates by public utility commissions in- 


stead of through the law courts was made by a 
federal judge in an Iowa district court in an 
opinion in a Des Moines water-works 
ported elsewhere in this issue. 

We have long favored municipal ownership 
as a general proposition, its adoption in a specific 
case to depend upon local questions of expediency. 
We have also taken a stand more than once for 
the regulation of the rates of water and other 
like companies by state commissions created for 
that purpose, rather than by municipalities or 
by the courts—the place where, sooner or later, 
attempts at direct municipal regulation are likely 
to come. 

In the present Des Moines case the court states 


case, re- 


that the litigation was begun more than three 
years before the decision was filed. 4t adds 
that before a final decision is reached in this 


and like cases four or five years are almost sure 
to elapse. We may add that in the famous San 
Francisco water-rate litigation the decision of 
the lowest federal court on rates established in 
1903, 1904 and 1905 has just been announced. 
Presumably an appeal will carry the final de- 
cision to a point at least ten years beyond the 
date of the earliest rate ordinance in litigation. 

The public-utility commissions act much more 
rapidly than the law courts, since they deal with 
nothing but questions relating to the rates 
charged and services rendered by public-service 
corporations. Moreover, these commissions soon 
gather a veritable storehouse of data more or 
less pertinent to all the cases which come be- 
fore them, while the commissioners and their 
permanent staff of engineers and other experts 
are constantly adding to their experience and 
judicial faculty. 

The San Francisco litigation over water rates 
has been well nigh constant for many years, 
as might be expected under a state constitution 
which compels local authorities to establi 
yearly the rates to be charged by private water 
companies. The folly of such a provision was 
urged in our issue of May 27, 1909. 

Water rate litigation at Des. Moines has not 
been so continuous as at San Francisco, we 
judge, since Iowa cities are merely authorized 
to regulate rates, but, unlike California mu- 
nicipalities, are not compelled to do so once a 
year. Yet there has been litigation a plenty at 
Des Moines. Almost twenty years ago (Feb. 27, 
1892) in an editorial on “The Regulation of Pri- 
vate Water Rates,” we discussed a controversy 
over water rates then prevailing in Des Moines. 
Later, the controversy went into the courts, and 
during the ensuing twenty years Des Moines has 
been engaged in water or gas rate litigation a 
considerable part of the time. 

In 1892, and for some years after, the Des 
Moines litigation hinged largely on one of those 
vague blanket clauses common to the golden 
age of franchise promotion. This clause (franchise 
of May 1, 1871) provided that the rates charged 
by the Des Moines Water Co. should be “no more 


rates were adjudicated on the basis of reason- 
ableness 

The present litigation at Des Moines also 
hinges on the reasonableness of the rates. Judge 
McPherson goes beyond this, in an aside, and 
questions the reasonableness or wisdom of bur 
dening the courts with rate litigation in Iowa 
when public-utility commissions in other states 
are handling rate questions in an eminently 
satisfactory manner He pointedly suggests 
that the time has come for Iowa to establish a 


public-utility commission Undoubtedly it has 
Since in this discussion we have linked water 

rate litigation in Iowa and California it is per- 

tinent to add that, if we are correctly informed, 


one of the 23 constitutional amendments adopted 


by popular vote in California last month (Octo 
ber, 1911) will take rate control away from local 
authorities and vest it in the State Railroad 
Commission, which will control all public-utility 


companies operating in California 


Whether this be true or not it is high time for 


lowa to join the other progressive states of the 
Union by creating a commission with full 
power, adequate staff and ample funds to set 
tle controversies over not only water and other 
like rates but also to control public-utility com 
panies in other particulars 

The law courts are altogether too much over 


burdened with other duties to deal promptly with 
rate litigation, and even if they had time for 
such cases they are no more fitted to deal with 


these than with some other technical questions 
which come before them—such as many patent 
cases, for instance. When a call for relief and re 
form comes from the courts themselves it should 
certainly be heeded. 
+ 
Why Public One reason why some short- 
Utility sighted public-service com- 
Commissions 7 ; . 
are Waxing panies opposé the creation of 
Strong; With state public-service commis- 
Illustrations : 
from New sions is because they know 
Jersey. full well that once such com- 


missions are established they will no longer be 
able to evade contract requirements or enforce 
rates and regulations without contract or other 
warrant by simply falling back on legal tech- 
nicalities or lame excuses. Moreover, these short- 
sighted private corporations know full well that 
once an honest commission is established, even 
though its powers be unduly small, it will gain 
public support with every corporation injustice 
it wipes out and that this support will increase 
at such a rate that its powers and funds will be 
increased at every session of the legislature. 

Two years or so ago the New Jersey legislature 
passed a public-utility* commission bill, 
years of agitation, but a bill that had 
weakened by legislators more anxious to please 
the corporations than the public that the public- 
utility lobby did not take the trouble to oppose 
the bill. We remarked at the time (Eng. News, 
May 26, 1910) that weak as the bill was it would 
prove to be not only a step in the right direction 
but would be followed by other and longer steps. 
Our prediction speedily proved true, for the 
legislature of 1911 gave the commission greatly 
enlarged powers. 

Already the people of New Jersey are bene- 
fiting from these enlarged powers. Municipal 
councils that had been struggling hopelessly for 
what they considered fair terms in contract re- 
newals with utility companies suddenly found 
those companies willing to grant what they had 
previously declared to be impracticable or ruin- 
ous concessions. Still other municipalities, and 
in some cases individuals, have secured orders 
from the Commission for the fulfilment of con- 
tract requirements or the cessation of abuses, or 
for rendering some service required by public 
policy and general charter obligations, but de- 

* nied for one reason or another. 

So far as we have learned, the New Jersey Com- 
mission has not yet made any rulings of such 
far-reaching nature and universal interest as 
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have the Wisconsin and New York commissions, 
but time and perhaps experience are required for 
that. Moreover, it remains to be seen whether 
the holdover Commission created as a result of 
the first and emasculated legislation has the 
backbone or disposition necessary to stand“ up 
against the big public-utility companies of the 
state—in large issues; the Commission has al- 


ready done so in smal! matters. 

Some of the relatively small but by no means 
unimportant cases decided by the Commission 
may be cited as promises of greater things, not 
to be expected until more time has been avail- 
able for hearings and deliberation. 
abstract three decisions, as follows: 


We briefly 


Alleged lack of funds for water main exten- 
sions in the borough of Oaklyn, N. J., has been 
held by the Board of Public Utility Commission- 
ers of New Jersey to be no excuse for not fulfill- 
ing a contract made by the United Water Co., of 
Haddon Heights, with the borough named. The 
contract was made in 1909 and called for water 
mains and 35 hydrants within eight months from 
its date. The Board has ordered mains of stipu- 
lated lengths to be laid on certain named streets 
by July 1, 1912. 

Water meter rentals and separate and extra 

minimum yearly charges for water supplied 
through a single meter to two extra cottages on 
the same lot and in the same ownership were 
ruled against on complaint of Henry C. Chal- 
mers, of Holly Beach City, against the Wild- 
wood Water Works Co. This company had 
established a minimum rate for metered water 
of $8 per year and a meter rental of $1.50 
per year additional. The owner of a_ seven- 
room cottage, or a 40 x 100-ft. cottage, 
erected two four-room cottages at the 
rear of the.lot and extended his service pipe, 
from the house side of the meter, to supply the 
new houses. The commission blames the man for 
having done this without notifying the company, 
but rules against the extra charge for the cot- 
tages and for meter rental, holding the latter to 
be a virtual increase in the minimum charge 
allowed by the company’s franchise. At the same 
time, the Commission announces that if in the 
future the municipal contract is amended so as to 
authorize graded minimum charges for premises 
_of different character it will, if called on, con- 
sider any arising case on its merits. It also 
recognizes the fact that should the supplying of 
the additional cottages through one service re- 
quire a larger service and meter there might be 
ground for an increased minimum rate. 

The stopping of trains at Asbury Park on 
Sundays by the Pennsylvania and other railroads 
has been ordered, notwithstanding an agreement 
under which the Ocean Grove Camp Meeting As- 
sociation gave certain property to the railroad 
on agreement that trains should not be stopped 
Sundays within certain limits in or adjacent to 
the camp-meeting grounds, under forfeiture of 
the land to the association. This agreement and 
the resulting practice has worked great incon- 
venience to an increasing number of residents in 
and visitors to Asbury Park, who have been thus 
compelled to use a small and inconvenient sta- 
tion at North Asbury Park on Sundays. It may 
be added that the Asbury Park station, at which 
trains must stop hereafter, is not on the land 
transferred to the railroad. 


We think all will agree that each decision like 
the foregoing, made in various parts of any state, 
adds to the unlikeliness that a _ public-utility 
commission once established will ever be abol- 
ished, and increases the likelihood that its powers 
will be enlarged. 

It takes no high degree of disinterested intel- 
ligence to see that the corporations as well as 
the municipalities and individuals are alike bene- 
fited by having controversial points adjudi- 
cated by a _ well-constituted state commission, 
free from local influences and powerful enough 
and sufficiently well-informed, through its mem- 
bers and experts, to settle differences with even- 
handed justice to all concerned. 

_-_———_——_—_—_———_ 


The Engineering News Book 
Department has been trans- 
ferred to the McGraw-Hill 
Book Co., of which Mr. John 
A. Hill is President and 
that company will hereafter 
handle all business in connection with the pub- 
lication and sale of books heretofore transacted 


Transfer of 
Engineering News 
Book 
Department. 


by the Book Department of Engineering News. 
All orders for the purchase of books and all cor- 
respondence regarding their publication which 
have heretofore been sent to the Engineering 
News Publishing Co. should hereafter be sent 
direct to the McGraw-Hill Book Co., 239 West 
oth St.. New York City. 


Organization, System, and Efficiency in Manu- 
facturing Industries. 

We wonder whether readers of the technical 
press are not a little weary of papers on “effi- 
ciency engineering.” During the past year, ever 
since Mr. Brandeis gave “scientific management” 
its great boom of publicity by offering to save a 
million dollars a day for American railways by 
introducing this magic method, papers on scien- 
tific management have seemed to spring from the 
ground. A fair-sized library of treatises on the 
subject has been produced and at least two well- 
known periodicals have constituted themselves 
“organs” of this new movement. Certainly the 
apostles of this new departure are adepts in the 
art of publicity. 

The editors of Engineering News deserve well 
of its readers, not only because of the articles 
which we select and print but also because of 
the articles which we save our readers from. We. 
deserve the especial gratitude of our readers, if 
they only knew it, because of the articles on 
“ccientific management” which we might have 
published and did not! 

We say this, moreover, with full recognition of 
the importance of the subject, and of the stimulus 
to better industrial organizations which the re- 
cent carnival of publicity has induced. Efficient 
organization, with all that it involves, is unques- 
tionably one of the big problems of the present 
day. Really reliable information on this subject 
from men who know is very well worth while; 
but a very large proportion of the literature on 
“scientifie management” which is being poured 
forth needs to be read with much caution; and 
much of it is worse than worthless, because it is 
misleading. 

As we have not surfeited our readers during the 
past year with a multiplicity of articles on this 
subject, we are in position to emphasize the great 
importance and value of the paper which we 
print in this issue entitled “The -Economic Ad- 
ministration of Industrial Establishments,” by 
Mr. John Calder, M. Am. Soc. M. E., general 
manager of the Remington Typewriter Works at 
Ilion, N. Y. 

The main part of Mr. Calder’s paper is devoted 
to the general subject of organization as it af- 
fects all sorts of industries. It impresses us as 
the best and broadest and fairest discussion of 
this subject that has anywhere appeared. What 
Mr. Calder has to say concerning the importance 
to business success of a harmonious, loyal and ef- 
ficient organization is not only worth reading but 
worth reading over and over. 

“The primary object of organization,” says Mr. 
Calder, “is to bring brainy men together for work 
and action. A wise organization seeks and en- 
courages men of ambition. Unless the leader 
sees and plans for an opportunity for a useful 
career, not only for himself but for his staff, he 
cannot reach the highest success.” 

We wish these words and similar utterances of 
Mr. Calder could be brought forcibly home to the 
comprehension of every owner of a mill or mine, 
shop or store, to every officer and director in our 
modern industrial combinations. 

The first essential of success in any business 
enterprise which has grown beyond the capacity 
of one man to direct in every detail is that: the 
leaders of the enterprise shall be harmonious and 
earnest in working together for a common end. 
This is as true of the great industrial aggrega- 
tions as of the concerns of smaller size. 

A good many of the financiers who have come 
into control of our great industrial combinations 
since the era of trust organization ten years ago 
have failed to appreciate this. They have con- 
sidered managers and superintendents and en- 
gineers, to say nothing of the rank and file of em- 
ployees, as about on the same plane with raw 
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LETTERS TO THE EDITOR. 


Automobiles as Road Destroyers—Toll Roads to 
Place the Burden of Road Maintenance 
Where It Belongs. 


f the principal problems confronting 
responsible for the building and 
f our public road system are first 
ef a road surface which will with- 
stand the wear of modern traffic and second a 
fust distribution of the burden of expense of 
a ntaining good roads after they are built. 

_ vy of a satisfactory road surface is 
blematica!l, but not impossible, and its solu- 
will simplify the second problem. Until this 
vaterial is discovered, the problem of 
very serious, but also not im- 





Sir: Two 
the officials 
maintenance ‘ 


the discovery 





e discove! 


¥ 
surfacing n 
jtenance is 
possible. 

f all false sayings, none is more false than 
that the automobile has given us good roads. 
The fact is that the automobile has destroyea 
, st of the good roads which existed before its 
nt and is rapidly destroying the newer roads, 
which have been built at enormous expense by 

e taxpayers for the benefit of the community. 

The automobile manufacturers and associa- 
tions, assisted by those interested in the business 

road building, have inveigled the taxpayers 

spending a vast amount of money for roads 
which are no sooner finished than these same in- 
rests begin to destroy them, while still crying 
for more. 

Good roads are necessary and the money for 
building should not be withheld by the 
ayers, provided the public in general is ben- 
4. Automobiles are also good things and 
r manufacturers and owners ought to be 
ng to pay for the damage they do to state 
rty. If an eccentric individual should claim 
he found pleasure and benefit to himself by 
d ig up the surface of a newly finished road 
with a pick, he would be restrained and fined, if 
not imprisoned, to punish him for the damage he 
bad done. The general public would see no 
pleasure in such an occupation and manufacturers 
of picks, would see no new demand for their 
product. It is an open question, however, which 
would do the greater harm in the same length 
of time on a given stretch of road, the man with 
the pick or his neighbor in a heavy high power 

tomobile, 
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| vehicles traveling over a road produce a cer- 
nh amount o&§ wear. If the taxpayers supply 
money to build the roads, it would seem Just 
t those using the roads should pay for their 
maintenance 
The to establish toll stations to 
provide funds for road maintenance may seem a 
Step backward, but it is difficult to conceive any 
ther method which would gauge as accurately 
to just what extent each individual user of roads 
Was responsible for their condition. Formerly 
Was the heavy commercial vehicles which 
re out the roads, the damage done by pleasure 
egg being almost a negligible quantity. Now 
ihe situation is reversed and if pleasure vehicles 
Were taxed in proportion to the damage they do, 
ape would be relieved of a large part of 
“e burden it now bears for road maintenance. 
A general tax on any class of vehicles would 
. is only while a vehicle is in use 
"ps Nagy it does any harm. The amount 
te — ted would depend on the amount of 
a which the average vehicle of a class 
*, . & Toad while using it. 
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state, would collect most justly the money re- 
quired for the maintenance of the roads. 

If the automobile interests desire to make good 
their boasts that they are giving good roads to 
the. country, they would find little difficulty in 
having the toll rates raised on automobiles to 
any extent over that necessary for repair work, 
the excess money collected to be used for the 
carrying out of some of the extravagant schemes 
in road construction which they 
trying to foist on the taxpayers. 

Yours very truly, 
Chas. S. Wray. 
Highland Mills, N. Y., Oct. 30, 1911. 


are at present 


{The objections to a toll road system are not 
alone the tax involved in the amount of the tolls; 
but the nuisance and actual expense involved in 
the stoppage of traffic at toll-gates. Public senti- 
ment is unquestionably in favor of free public 
highways. England has solved the problem of 
making automobiles pay for the damage done to 
highways by assessing a heavy annual tax on 


every machine, proportioned according to its 
horsepower. The fund thus collected is dis- 
tributed to local road authorities for use in 
highway improvement and maintenance. The 


rates were published in Engineering News of Oct. 
13, 1910 (p. 401), and vary from $10.25 per annum 
for a car of not over 6% HP. to $202.70 per annum 
for cars over 60 HP. 

In Massachusetts the State automobile license 
fund is used for road work and brought a net 
income to the state in 1910 of $303,000. The total 
amount spent on maintenance of state roads was 
about $515,000, so that when allowance is made 
for damage done to the roads by other vehicles 
it may be claimed that Massachusetts automobiles 
with an average annual tax of about $10 per car 
are paying for at least the bulk of the damage 
they do to the roads.—Ed.] 


—————— 


The Height of Chimneys As Defined by the 
Chicago Building Ordinance. 


Sir: A section of the Chicago Building 
nance reads as follows: 


577. HEIGHT OF CHIMNEYS ABOVE ROOF. 
(a) The height of all chimneys and flues of stoves 
used for domestic purposes or open fire places 
shall be not less than 5 ft. higher than the high- 
est point of the roof of the building of which they 
are a geet. 

(b) The height of all chimneys and flues above 
the highest portion of the roof of which they are 
a part, where such chimneys or flues are used for 
other than domestic purposes or for open fire 
Places, shall be determined by dividing the greatest 
diameter in inches by 4, and the quotient thereby 
obtained in terms of feet, with 5 ft. added, shall 
be the minimum height from the tops of such 
chimneys and flues above the highest portion of 
roof of the building. In no case shall the height 
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Diagram Illustrating Chimney Heights; 


Building Ordinance. 


Chicago 


of any chimney or flue be less than 5 ft. above 
the roof of the building of which it is a part. 

(c) The sum of the horizontal distance of any 
wood tank, pent house or roof house, on the same 
building of which any chimney shall be a part, 
and the vertical distance of top of such wood 
tank, pent house, or roof house, on the same 
building to a horizontal plane passed through the 
top of the chimney shall not be less than 1% times 
the required height of the top of the chimney 
above the roof. The tops of chimneys within a 
radius of 25 ft. of any wood tank, pent house, or 
roof house, on the same building on which such 
chimney shall be a part shall be at least as high 
as the top of said wood tank, pent house, or roof 
house. The tops of chimneys on ridge roofs shall 
be not less than 3 ft. above the ridge. 


It is hoped some of your readers may be able 
to interpret the wonderful English in (c). The 
Deputy Commissioner of Buildings declines to 
make a decision, so that up to the present time 
the height of a chimney is a matter left to his 
judgment. 

The writer has presented to him a solution 
shown by the accompanying sketch. A chimney 
with top touching the line AC satisfies the con- 
ditions in the first statement of (c). A chimney 
reaching the line AB satisfies the conditions fixed 
in the second statement. It would be ridiculous 
to have a chimney 26 ft. from the tank touch line 
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AB, and a chimney 26 ft. away touch the line AC; 
so the chimney heights should be governed by the 
line ABC. Section 577 fixes minimum heights for 
all chimneys and thus is obtained the line DE. 
The writer claims, that, while the section is 
very badly written, it is capable of interpreta- 
tion and that the line ABDE fixes chimney heights 
in Chicago Ernest McCullough. 
Chicago, I11., Oct. 9, 1911. 


——>— a 


Against Federal Control of Non- Navigable Streams. 


Sir: I suppose it is true that the clause in the 
United States Constitution giving the Federal 
Government control over all navigable streams 
could be stretched so as to cover control of works 
on tributary non-navigable streams, as suggested 
by Mr. D. M. Andrews, M. Am. Soc. C. E., in your 
current issue, just as the Interstate Commerce 
clause has been made to form the constitutional 
foundation for a pure food and drug law or a 
proposed child labor law. But has it ever oc- 
curred to your correspondent that such continued 
straining of the Constitution beyond the elastic 
limit is bound to permanent set and 
eventually complete rupture of the poor old doc- 
ument? The means provided for amendment are 
purposely cumbersome, but were it not better to 
invoke them rather than to make the document in 
its present shape say something which its illus- 
trious authors never intended it to say, nor, prob- 
ably, ever dreamed of its saying? Or is, indeed, 
such Federal control even desirable? 

Further, as to your suggestion in regard to in- 
terstate dams, and the argument which you draw 
therefrom, cannot this argument be 
cally a little further? Take the 
Colorado River and the Imperial 
discussed a few years ago. In this instance, the 
breach leading to the disaster occurred in Mex- 
ico, but the greater part of the damage was in 
flicted upon the United States. Or suppose a dam 
on the Rio Grande at any point along the inter- 
national boundary. Evidently, neither 
ment would have complete control. There should 
therefore, according to your argument, as I 
derstand it, be erected Power 
either Government with control over all water 
powers in both countries Similar conditions 
might easily occur near Sault Ste. Marie, Detroit, 
or at some other point or points along the Cana 
dian boundary. Evidently, therefore, Canadian 
streams should be included under this supra-na- 
tional control; but, as Canada is a possession of 
His Britannic Majesty, the control should be ex 
tended also over Great Britain, Australia, India 
Egypt and South Africa. In short, by a similar 
chain of reasoning, we should include the whole 
earth under our supra-National board, excepting 
for a few outlying islands like Cuba or Haiti, all 
of which is, of course, absurd. A dam or other 
controlling works on the Rio Grande or at the 
“Soo” would be provided for and protected by 
international agreement. Similarly, should not a 
dam on a non-navigable interstate stream be pro- 
vided for and protected by interstate agreement? 

But, to leave the lawyer’s point of view: would 
Federal control be advisable? Has the United 
States Government made the best possible use 
of the powers she already has over bodies of 
water? Has not the “log-rolling’” method almost 
universally prevailed in the past in the drawing 
up of “River and Harbor” bills, even to the point, 
sometimes, of national scandal? Would the Gov- 
ernment probably do any better if it should as- 
sume enlarged powers, as suggested? Suppose 
that some bureau were given ample authority to 
deal with the subject without Congressional in 
terference. What one is in a position to do so 
except at enormous—one may almost say—pro- 
hibitive—expense? Either the War Department 
or the Geological Survey would seem to be the 
logical candidate for the responsibility; but both 
are already overburdened with their present du- 
ties, and while performing admirably those 
tasks, could hardly undertake such added work, 
vastly {mportant as it is, scattered over enormous 
distances and often in well-nigh inaccessible lo- 
calities. 

On the other hand, many of the states have 
regular engineering departments (and all should 


cause a 


pushed logi- 
case of the 
Valley so much 


Govern- 


un- 


some superior to 


have) which, as one might say, are on the 
ground and which could assume control over 
dams and similar works much more economi- 


cally and with much better understanding of 
local conditions than could the United States 
Government. 

We all agree, since the Austin and Hatfield 
disasters, that governmental control over dams 
should be much more rigid than at present, but 
it seems to me that the most logical and best 
method to reach the end desired is by the “good, 
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old way” of State control rather than by laying 
violent hands on our vital organic laws by read- 
ing into the Federal Constitution a power which 
our fathers never intended should reside there. 
The chief objection to State control is, of course, 
the diversity of the laws in the different states; 
but I am inclined to believe that the next few 
years will see the different states getting to- 
gether and making their statutes much more 
nearly uniform than they are at present. This 
would be a splendid subject for the “House of 
Governors” to “legislate” upon. 
Yours truly, 
8. D. Newton, Assoc. M. Am. Soc. C. E. 
613 Spring St., Jamestown, N. Y., Oct. 23, 1911. 


{Control of interstate streams by interstate 
agreement sounds well; but actual experience 
has shown that attempts in this direction result 
in nothing but fruitless litigation. The propo- 
sition to have New York City take water from 
the Ten Mile River to meet a dire emergency, 
was met in the state of Connecticut by the most 
strenuous opposition, notwithstanding the fact 
that the actual damage which would have been 
caused to a few mill owners would have been 
so small as to be hardly estimable, and New 
York was ready and anxious to pay liberal com- 
pensation. , 

Such conditions are not likely to be changed so 
long as interstate relations are left to be fought 
out in the courts. To control the International 
waters on our northern boundary a wiser plan 
has been adopted and an International Commis- 
sion on which the engineering profession is well 
represented has charge of the matter. When the 
States are wise enough to establish really high- 
class engineering departments, the way will be 
open for the equitable adjustment of control over 
interstate waters, by joint action of engineers 
representing the states interested.—Ed.] 


Water-Works Valuation and Rate Decision, 
Des Moines Water Co., Des Moines, la. 


Besides many other comments of interest some 
significant remarks on the difficulties involved in 
municipal attempts to regulate water rates, on 
the necessary slowness of the courts in dealing 
with’ rate cases, on municipal ownership, and on 
public service commissions as better agents than 
the courts in settling water rate controversies 
were recently made by a federal judge in the 
Des Moines water rate opinion reported else- 
where in this issue. Many of the remarks apply 
with equal force to other public utilities besides 
water-works. 

One way out of the difficulty, the judge de- 
clared in the introduction to his decision, is mu- 
nicipal ownership. Another, and this he appar- 
ently would heartily welcome, pending municipal 
ownership, is rate regulation by public utility 
commissions. After expressing wonder that no 
such commission has been created by the Iowa 
legislature the judge proceeds with his discus- 
sion of the case in hand—and one can almost 
hear him utter a deep sigh of weariness as, after 
contemplating the prevention of rate litigation 
by municipal ownership or by public utility com- 
mission control, he turns to one of the many 
tasks still before the courts. 

The particular case in question is an outcome 
of an ordinance passed a number of years ago by 
the city council of Des Moines, Ia., fixing the 
rates to be charged by the Des Moines Water 
Co. The company brought suit to have the or- 
dinance set aside on the ground that the rates 
were unreasonable. Since, as the judge declares 
in his opinion, if the court heard all such cases 
in person, it could do nothing else, the taking 
of testimony and the determination of both facts 
and of law was referred to a master in chancery. 
The decision under consideration overrules ex- 
ceptions made to the master’s report by both the 
city and the company and confirms the findings 
of the master. 

These findings are not repeated in the decision, 
except as to some of the controverted points. It 
appears that the master fixed the valuation of 
the property of the Des Moines Water Co., for 
rate-making purposes, at approximately $1,850,- 
000, and held that since the rates in question 
would not yield 8% on this valuation the ordi- 
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nance is void. The court also upheld the mas- 
ter’s allowance for going value. What the mas- 
ter decided and what the court rules on the 
highly contested question of including in the 
value of the plant the extra cost that would have 
resulted had 38 miles of pipe been laid after in- 
stead of before the corresponding streets were 
paved is not made clear by the opinion. The 
plain inference is that the pavement question 
was ignored, since the judge declares that the 
earning power of the plant is unchanged by the 
presence or absence of pavement. 

The opinion which we have outlined introduc- 
tory to reprinting the greater part of it was filed 
on Sept. 16, 1911, by Mr. Smith McPherson, Judge 
of the U. 8. Circuit Court for the Southern Dis- 
trict of Iowa, Central Divison. 

After stating that the ordinance in question 
was passed more than three years before the 
date of the opinion, Judge McPherson says: 


Evils of Existing Situation. 


This case illustrates the evils in connection 
with the fixing of rates by municipalities to gov- 
ern public utility corporations. Neither party 
is properly chargeable with any dereliction; and 
yet the fact remains that by the time this case is 
decided by an appellate court, at least four years 
will have elapsed from the passage of the ordi- 
nance until the matter is put at rest by the 
courts. 


Cities May Purchase As Remedy. 


In the face of these long delays and the trem- 
endous expense attending the hearings, it is ap- 
parent that some other method must be devised 
to determine the matters as to some of these 
public utilities. One of these schemes has been 
validated by the decision of the Supreme Court 
of Iowa in the case Halsey vs. City of Belle 
Plaine, 128 Iowa, 467 (104 N. W. Rep. 494), in 
which the law is now said to be that cities can 
constitutionally go in debt at least three times 
the amount that they could incur until that case 
was decided, in the year 1905. [The constitutional 
limitation of bonded indebtedness to 5% of the 
property valuation was held to mean actual rather 
than assessed value.—Ed.] 

The Iowa Legislature has enacted a statute, 
Chap. 45, Laws of the 33d General Assembly 
(1909), which provides for the condemnation, and 
taking over of water-works, and the city, as a 
city, becomes the owner of such plants. The 
value thereof is ascertained by three district 
judges, designated by the Supreme Court of the 
state, and the owners of the plant are compelled 
to part with the ownership upon receiving the 
value thereof from the city. Under the construc- 
tion of the Iowa constitution, above referred to, 
the city can go into debt to raise the money and 
become the owner. The city can borrow the 
money at a less rate of interest than can a pri- 
vate corporation. When the city becomes the 
owner of the plant, all these litigations will be at 
an end. It may be that the people will not be 
better served, but the wranglings and disputes 
will be between the city officers and the people. 
If proper service is not given, the people can only 
complain of their own officers. It may be that 
property owners will pay more for their water, 
including their share of interest, than they would 
pay to a private corporation. But this will be 
largely compensated, when counting the expenses 
of litigation, and the unending quarrels that 
follow the present method of having private cor- 
porations to operate water-works plants. It may 
be that the water-works company will not be able 
to receive all of their investments back. But, 
considering the limitation on their franchises, and 
the difficulties now encountered to get money 
with which to build water-works plants, it is bet- 
ter that they charge off their losses and bring 
present methods to a conclusion. 


Public Utilities Commission, 


The present expensive chaos should be brought 
to an end. It is known by all informed men that city 
councils necessarily adopt rates with but little or no in- 
vestigations as to what rates ought to be fiwed, The re- 
sult is that we have ordinances firing rates based upon 
but little intelligent effort for the ascertainment of the 
facts. Some of the states, like New York, Massa- 
chusetts and Wisconsin, have state commissions 
of competent men, who give public hearings, and 
who do nothing behind doors, nor in secrecy; @ 
commission with no member interested as a tarpayer of 
the city and with no member subject to influences other 
than the ascertainment of the truth and the facts. Rates 
are thus fized with which most fair-minded people are 
ready to acquiesce. It is strange that we have no such 
legislation, and no such commissions in Iowa, 
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Either of the foregoing 

largely cure present evils. 
City Councils May Re: 
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Value, Not Cost of Plant 
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8 the valua- 


There 


ean be no true test other than the physical valu. 
ation, and to such physical valuation, there may 
be added certain other items.—| Heavy-taced |et- 


ters ours.—Ed.] 


Paving Over Muins. 
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Going Value Allow: 
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Ele ents of Fair Return. 
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way establis ympeting plant; and other minor 
hazards. 

There can no question but that some of 
+ an matters ould be given consideration. The 
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Master’s Valuation. 


krom the most exhaustive readings and con- 
sideration of the voluminous record in this case, 
. record of many thousands of pages, I not only 
cannot say that the findings of the master as to 
he value of water plant have not been 
fairly stated by him, when he states that it is 
not less than $1,840,000, in round numbers, 
that it is worth something like $15,- 
0 in exeess of that, but I think that the Master 
as been conservative in fixing this valuation. 
It can be well said that if he is in error, it has 
been by an under-valuation. 


f this 
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Net Return Less Than 8 Per Cent. and Unremun- 


erntive. 
Taking into account the expenses of approxi- 
mately $122,000 per year, the reduction proposed 
yy the new ordinance would make the plant un- 


remunerative to the extent that it is entitled to 


receive, considering the fair value of money in 


state like Iowa. And, considering the hazards 
and liabilities, some of them certain and others 
contingent, and some of them destructive, an 
§% return is moderate. But this proposed ordi- 


would allow nothing like 8%. 

All fair-minded people should readily agree, 
and the defendant city and its officers ought to 
agree, that reasonable returns should be allowed 
tonot only these investments, but these dangers 
and hazards, which clearly are to be taken into 


nance 


account, under the authorities. 

Some of the leading cases which support the 
foregoing are the following: 

City of Omaha vs. Omaha Water Co., 218 U. S. 
180 

National Water Works Co. vs. Kansas City, 62 
Fed. Rep. 853 

Spring Valley Co. vs. San Francisco, 124 Fed. 
Rep. 574. 


_ Kennebec Water Distriet vs. City of Waterville, 
of Atl. 6. 


_ Brunswick, ete, vs. Maine Water Co., 59 Atl. 


Gloucester Water Co. vs. City of Gloucester, 
WN. E. 977. 

- serwieh Gas and Electric Co. vs. City of Nor- 
teh, 57 Atl. 746 

_,Salena Watcr Co, vs. City of Galena, 87 Pac. 
_Newburypor: Water Co. vs. City of Newbury- 
{7 N. E. (Mass.) 582: 

om of Bristol vs. Bristol Water Works, 49, 
. 4. 

— vs nsolidated Gas Co., 212 U. 8S. 19. 
bas ae authorities sustain the foregoing 
holdings, 
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The exceptions, both of the city and of th: 
water-works company, are all overruled. 
The report of the Master is confirmed, and 


there will be a decree, enjoining the enforcement 
of the ordinance in question. 


The local press of Des Moines announced on 
Oct.. 23 that the city council had voted unani- 
mously to appeal from the foregoing decision of 
the circuit court. It also announced that a com- 
mission had been created to appraise the value 
of the property of the company for purchase by 
the city. 
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Plowing at the Rate of 14 Acres Per Hour 
With a 50-Moldboard Plow Drawn By 
Three Traction Engines. 


The accompanying illustration was taken Oct. 
14 during a test of a 50-bottom plow unit at the 
agricultural college farm of Purdue University, 
Lafayette, Ind. It is claimed that this is the 
largest moldboard plow unit ever built. Eight 
or nine-bottom units are often used, pulled by a 
single traction engine, and a 16-bottom plow de- 
signed specially for light soils has been used in 
this country. It has been reported that 25- 
bottom units have been drawn in, England by the 
cable system. Perhaps the nearest approach to 
the present 50-bottom unit has been made in 
California, where a number of gang plows have 
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A 30,000-HP. Steam Turbine Placed In 
Service by the New York Edison Co. 


The largest electric generating unit yet com- 
pleted was placed in service by the New York 
Edison Co. at its No. 1 Waterside Station 
Nov. 3 in the presence of some 150 guests. 
proceedings were 
visitors from the 


on 
The 
impressive to the 
when Mr. Geo. B 
Cortelyou, President of the Consolidated Gas 
Co., opened the throttle valve. The turbine 
was brought up to speed and, at the moment of 
synchronism 


particularly 
moment 


with the other units of the sta- 
tion, was thrown onto the bus-bars of the sta- 
tion. Then one after another, six huge 5,000 


HP. reciprocating engines, beside which the tur- 


bine appeared little more than an auxiliary, 
were shut down until finally the entire load of 
these units was carried by this turbine alone 


There was no external evidence of the increasing 
load being imposed on the new machine other 
than that of a small dial indicating the number 
of steam nozzles that were being opened by the 
governor as more steam was required 
The new generating unit 
KW., 6,600-volt, 25-cycle, 


20,000 


generator 


comprises a 


three-phase 


and a 30,000-HP. Curtis steam turbine The 
speed is 750 r.p.m. Steam is taken at 175 Ibs 
gage and 100° superheat, the consumption being 


15 lbs. per KW.-hr. at full load. 
of the vertical-shaft type, and 


The machine is 


stands 35 ft. 7 





TEST OF A LARGE GANG PLOW WITH OIL TRACTORS AT PURDUE UNIVERSITY. 


been chained together in combinations of 30 to 40 
8 or 10-in. bottoms. 

The 50-bottom plow was designed by Mr. W. L 
Paul, of the Oliver Steel Plow Works, to whom is 
given credit, too, for the idea of using three 
traction engines abreast and for the design of 
the equalizer through which the pull of the en- 
gines is communicated to the plow. Each plow 
is arranged to rise or fall to a certain extent 
independently of the others to accommodate 
irregularities of the ground surface, and each is 
controlled by a separate lever. Four plowmen are 
required on the running-board to operate the 
levers, in addition to the three enginemen. 

The three tractors used to pull the plow (made 
by ‘the M. Rumely Co., of La Porte, Ind.) were 
driven by internal-combustion engines burning 
kerosene. The fuel used was of a low grade, 
costing about 4 cts. per gal. in large quantities. 
The three engines consumed a total of about 22 
gals. per hour, and the fuel cost was thus about 
6% cts. per acre. It is stated, however, that the 
plows were set for a rather shallow cut, plowing 
about 4% to 5 ins. deep. With this cut, a speed 
of about 2 mi. per hr. was attained. The width 
of cut was nearly 58 ft., giving seven acres per 
mile of travel, or 14 acres per hour. 





ins, above the basement floor, occupying an area 
of 297 sq. ft. The total weight is 420 tons, and 
the rotor weighs 112 tons. This machine is one 
of a number which will eventually displace the 
older 3,500-KW. reciprocating-engine units with 
which the station was formerly equipped entirely 
One such turbine unit occupies a space one and 
one-third that of an old engine-driven unit; by 
the change four times the generating capacity 
is concentrated on a given floor space. 


ee 


Municipal Ownership of Water-works at Des 
Moines, Iowa, is proposed, and a commission of 
three has been appointed to value the works. Ac 
tion has apparently been taken under a statute 
of 1909 (Chap. 45) which authorizes Iowa cities to 
apply to the State Supreme Court for a condemna 
tion commission composed of three distinct 
judges. The commissioners in the Des Moines case 
are Frank R. Gaynor, of Le Mars; Charles E. Ran- 
sier, of Independence, and Robert M. Wright, of 
Fort Dodge. The Commission was ordered to be- 
gin its work early in November, 1911. A valua- 
tion of about $1,846,000 for rate-making purposes 
was recently fixed by a master and confirmed 
(Sept. 16, 1911) by a federal circuit judge in a 
suit brought more than three years ago. 
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The Economic Administration of Industrial 
Establishments .* 


By JOHN CALDER,+ M. Am. Soc. M. E. 
(1) The Need for Greater Efficiency. 


The files of the technical press and the proceed- 
ings of the engineering societies during the past 
ten years reflect the increasing attention which 
was given during that decade to the economic 
features of shop management. 

That efficiency in manufacturing plants and 
their offices would become more and more a vital 
factor in such business was apparent from a brief 
consideration of the trade and traffic statistics 
of the United States Manufacturing Census as 
far back as 1900. These showed that proprietors 
expected to make on the average about 20% 
profit on their capital, however much it might 
have been watered. 

The enormous dilution of capital in forming 
consolidations during the ensuing decade has ren- 
dered it impossible with unmodified organizations, 
except in the case of the monopolies, to keep up 
to the above profit. In many cases the margin 
has dropped to a very modest figure, and in some 
it has disappeared. 

Forty years ago our decennial census showed 
that the capital required to produce a given 
quantity of manufactured goods was only 50% 
of the annual output. Twenty years later—in 
1890—the capital required had risen to 70%, and 
in 1900, or within another decade, it had further 
risen to T5%. 

In the latter year, $600,000,000 of the capital 
of the iron and steel industry, for example, pro- 
duced products valued at $800,000,000, and at 
the present day the capital of the average manu- 
facturing concern can be turned over only about 
once in nine months, instead of every six months, 
as formerly. 

In the United Kingdom, where capital appears 
to be less watered, a turn over of capital twice 
a year appears to be below the average return, 
and Continental Europe also shows up favorably 
in comparison. . 

We need not dwell, by way of illustration, upon 
the statistical and economic facts of the trans- 
portation industry, which are well known to the 
present audience as a pressing problem of the 
day and one which the railroads, so far, have 
been invited to solve solely by internal economics. 

The above condition of things is not as it 
should be, considering the great ability brought 
to bear upon American trade. There is no doubt 
that the real working capital at the disposal of 
our industrial managers—if known—would make 
a better showing for the United States, but it is 
worth while inquiring if we get full value from 
the present methods of expenditure. The returns 
from heavy capitalizations and enlarged plant 
facilities created during boom periods are not 
satisfying stockholders even in normal times, and 
are the first to be affected during a decline. 

The function of organization in shop adminis- 
tration is not alone the important one of operat- 
ing plants economically, but also to anticipate 
trade fluctuations, to measure up with care the 
prospective value and desirability of extensions, 
to check mere bigness of project and endeavor to 
make reasonable provision for a contracting ex- 
pense of organization during a period of depres- 
sion. 
(2) 

Taking the desire for more economical business 
administration for granted, consider for a little, 
in the order of their importance, the various fac- 
tors which will influence the result. 

At the outset, we must reckon with the fact 
that the organization, not the system, is the pri- 
mary consideration. This is not the order of 
precedence prescribed by some professional sys- 
tematizers, but any other is a mistake. 

Every business worthy of the name must be 
provided with an organization, and no matter 
what particular system may be followed, it can- 
not attain economic distinction if it is not effec- 
tively organized. 


The Importance of the Organization. 


nastiness ieee CET 
*A paper read at a Joint Meeting of the Engi- 
neering Club and the Railroad Club of Altoona, 
Pa., Oct. 25, 1911. : : 
+Manager Remington Typewriter Works, Ilion, 
M,Z. 


The primary object of organization is to bring 
brainy men together for work and action. A 
wise organization seeks and encourages men of 
ambition. It believes that the ambitious man 
is not necessarily dangerous. It knows that suc- 
cess demands an aggregation of strong individu- 
alities, free to contribute their quota of wisdom, 
but loyally subordinating their individual prefer- 
ences to the general policy once declared. 

In order that its work may be well done and 
its action strong and forcible, the organization 
must move forward as a harmonious unit. No 
amount of clever scheming alone will secure this. 
Herein lies the task and the genius of the organ- 
izer of men, as distinguished from the mere sys- 
tematizer of things. His work is much easier to 
talk about than to carry out, but it needs brief 
mention here. 

When any business or industrial work becomes 
larger than its proprietors can take care of, they 
seek for assistance, and from that moment they 
and their delegate, the general manager, become 
organizers. 

The organizer’s success will depend not merely, 
or even chiefly, upon extended technical experi- 
ence and close knowledge of the business, but 
upon his ability to select his assistants, to trans- 
fer his own work to them and to inspire those 
assistants with his own ideas, his own energy 
and his own ability. 

Emerson says, “Every great business is but the 
lengthened shadow of one man,” and he is right. 

The modern. administrator of industrial estab- 
lishments is a manager of men rather than of 
things, and the human factor touches his busi- 
ness on all sides. I lay particular stress upon 
it at this stage, so that it may not get out of 
focus in an address which is chiefly devoted to an 
analysis of things. . 

An organization therefore, cannot go into 
commission. It must have a strong, resourceful 
leader and a carefully selected, well-trained, loyal 
and enthusiastic staff. This will only come 
through intimate contact with a man, not a mere 
machine or inanimate system. 

Having chosen men, frequently young men, for 
their record and potentialities, particularly for 
signs of executive ability, a not too plentiful 
quality, they should be expected to win solely 
upon their merits and to make the most of the 
business by making the most of themselves. 

Unless the leader sees and plans for an oppor- 
tunity for a useful career, not only for himself 
but for his staff, he cannot reach the highest 
success. 

The cold-bloodedness of some of the modern 
schemes for exploiting the higher human ener- 
gies is not only repelling—it is a fatal defect. 


(3) 
Organization, though the greatest factor in 
business, implies co-ordination, or system, and 
not much can be accomplished without the aid 
of the latter. 

Business methods and apparatus, particularly 
those of mechanical and transportation concerns, 
are being closely scrutinized and many proposals 
made for securing greater internal economy. At 
such a time it is well to bear constantly in mind 
that any system, however attractive and justl- 
fiable in some of its features, is, like the plant 
itself, worth no more than it can earn. 

No manufacturer is in business as a subject 
for experimentation which may not point the way 
but merely warn others from following. All 
money and worry expended on system beyond 
the earning point is wasted. 

An admitted experiment of measured duration 
and conclusive nature is one thing, but a shop 
revolution covering years of transition experi- 
ences is irretrievable and usually unsupportable. 

Dead uniformity and absence of scope in a 
system for individual initiative and incentive are 
not necessarily factors in securing what are the 
sole justifications for special outlays on system, 
viz.: 
accuracy and dispatch. 

In concerns in which system is an expensive 
hobby and not an economical tool, all kinds of 
extravagances will creep in and will be justified 
by some philosophy which ignores common sense. 

One of the claims brought before proprietors 


The Systematizer. 


Absolute certainty of increased economy, - 
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The human element in syst 
organization, is half of the pl 
a tendency to too great rigid): 
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It is not a recommendation 
system, imported from the 6 
the reverse, that it should in 
conformity to type in details 
the problem in hand and th. 
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Some of the most practica! 
management are fully alive 
a tendency amongst the less 
wield the new broom. 

It is the belief of the writer : 
of shop system is evolved, not : 
but in the shop itself through 
of its special conditions and req 
responsible administrator tho 
pathy with and experienced in 

A busy and ‘prosperous ad 
sometimes be helped by system 
outside. It should never be 
The most natural tendency of th. 
without responsibility for current 
profit is to stereotype the detaj 
limited practice and dry, up the 
tive and suggestion within the | 

The best system for any particu 
which will co-ordinate all th: 
organization and which will draw 
ably reward the best effort of ever 
not forgetting the employer. 
management for so doing will mn be 
alike in any two cases, though the principle 
lowed may be identical. 


(4) The System of “Scientific Management.” 
It was to an already progressing and intensive 
developing shop practice that there 
ed, ten years ago, “Scientific 
phrase to conjure with, which is much ir 

air at present. 

It appeared at first with a more m 
and made its.appeal through th: 
fessional channels to the engin: 
worthy appeal, based upon a4 quite 
amount of self-denying investigation; but it @ 
not receive the immediate consideration it de 
served. This wags partly because the straw man 
which it set up and repeatedly and vigorously 
knocked down was merely a lay figure and not 
really representative, as alleged of the best e 
isting shop practice. 

In the case of the more open-minded and 
thoughtful engineers, ready to learn from any 
source, the “science” of the movement Was a 
cepted with considerable reservation, and from 
the humanitarian point of view, the illustrations 
used by the gifted author of the system laid it 
open to not unjustifiable attack and to the ¢ - 
plaint that though a deeply interestins — 
ment had been made, it did not justify the fr 
reaching generalizations based upon it 

In the ten years which have elapse 
sional efficiency engineers with such exper 
ence as the able author of “S ae 
ment” have multiplied somewh nore rapiy 
than the demand for this servic: | warrant 
Quite recently “scientific manage! 
caught the fancy of the press 4 
the street, and has been let loose 
ular propaganda upon an indisc! 
lic. It will come back to its m 
while. 

Actually, the particular syste 
advocated by Mr. Fred W. Taylor 
tively little progress, and, while ¢ 
istration of) industrial establish: 
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“The writer believes thoroughly in the principles 
nynciated by Mr. Taylor, but is of the opinion 
nat they are offered for application in a detailed 
a m too complicated, rigid and unyielding for 
immediate application to every-day needs. 

Shop management is an art rather than a 
science. It has to deal with too many unknown 
quantities and variables either to aspire to scien- 
Hf rank or to adopt a fixed creed. Few indi- 
vidual businesses can afford the interference and 
expense involved in carrying out effectively the 

scientific programme of the proposal 





extensive 
under discussion. 

By professional societies or national agencies, 
many shop problems still unsolved might possibly 
e greatly assi ited without the risk of interfer- 
ing with business; but the installation of the 
whole machinery of sefentific management has 
een very seldom attempted. 

Nevertheless, though committal of a shop to 
ne rigid programme of outside origin in all its 
implications—and the control of the business, it 
must be remembered, is an invariable stipula- 
tion—is not, in the writer’s opinion, desirable; 
there is plenty of scope for more systematic an- 
alysis and regulation of shop processes and ex- 
penditures. The business world, and engineers 
in particular, owe much at present and will owe 
more to the ability and devotion with which the 
uthor of “Scientific Management” has elaborated 
and advocated his particular combination of 
things old and new. 






(5) The Proper Use of System. 

















There are several rules in regard to office and 

shop routine which the writer would recommend 
al] managements to observe, irrespective of the 
lass of work done. 

(l) Have a well-considered system of doing 
things, definite and businesslike in all depart- 
ments, not an imitation of something else, but 
one designed for your own case. 

(2) See that a broad view of the subject is 
laken and provision made for properly dovetail- 
ing the various department systems. 

3) Make the connection clear to all employees 
by the use of a chart, such as Table 1 of this 
Peper. Such a table is self-interpreting, and 
Saves much explanation. 

({) Have as little system and as few forms as 
bessible. Make them a means, not an end. There 
a many daily items of shop practice being per- 
Petuated in expensive card systems to-day of 
Which no use whatever ig being made or is ever 
likely to be made. 

) Do not treat the system as a fetich. It is 
a Good Servant, but a bad master. So much of it 
% Is justifiable is merely organized common 
mense. Prune and pare your system until it gives 
the utmost economy and dispatch. 
















































































6) De fall 
E ) De not fail to note closely what your sys- 
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answer that question. 
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(7) Be always on the outlook for improvements 
and suggestions from any responsible quarter 
and discriminating in adopting them. 

The writer has spoken of useless records, with 
reference to data which need not be recorded at 
all in permanent form. Some other records are 
useless, because their form renders them so for 
the purpose of frequent and rapid reference. Still, 
other records are useless because they are inac- 
curate and unreliable. 

The writer has heard it urged, in all serious- 
ness, that detailed shop and cost data cannot be 
trusted; but this is simply a plea for slovenliness, 
which the users would not tolerate in their own 
technical spheres. 


It is just as easy and cheap to collect—almost 
automatically in a good system—correct figures as 
it is to record inaccurate ones, and the man who 
knows exactly what he is accomplisbing will al- 
ways come out ahead of his competitor, who only 
thinks he knows. 

The college boy more and more realizes nowa- 
days that mathematical propositions are few and 
far between, and stiff commercial and shop prob- 
lems many in the practical engineering field; but 
a good deal of dearly bought experience could be 
purchased more cheaply, we believe, if more of 
the money expended so freely in our universities 
was devoted to lectures by practical men on the 
real needs and practice of every-day manufactur- 
ing life. 

It is a hopeful portent also that the manager 
and his assistants are no longer too busy to in- 
terest themselves in the details of factory ac- 
counts. These become, when properly presented, 
exceedingly interesting and suggestive documents, 
and the amount of modern system which we need 
bids fair to amply justify itself, particularly in 
lean years, by its results. The rest is dead weight, 
and should go promptly overboard. 


(6) The Variety 


Systems of management are necessarily as va- 
rious in their details as the business conditions 
which have to be met. The simplest condition is 
that of a concern manufacturing a thoroughly 
standardized product which, under no circum- 
stances, will they adopt or modify for special use 
As a business policy, this may be carried too far, 
and the product may be out of date before the 
fact is realized. 

In such a business, however, at one sweep, 
many of the difficulties experienced by general 
engineering courses are disposed of, and attention 
can be concentrated on a limited number of defin- 
ite problems, the satisfactory solution of which 
may be attained by gradual and experimental 
stages. 

In plants in which standardization, a manufac- 
turing basis of business and reasonable fre-, 
quency of improved product are carried out to 
their fullest extent, the shops and executive staff 
have practically no necessary relation with the 
customer. They deliver the finished product to 
the warehouse of the sales organization, and the 


of Management Problems. 


problems which their system should solve are 
purely internal. The Hghter machinery manu- 
facturers of standardized contrivances are em- 


braced in this class. 

At the other end of the scale we have the busi- 
ness in which a complication of agencies, some 
within and many outside the plant, must be skill- 
fully tied up to each other by red tape—as little 
as possible, however, if they are to produce the 
desired results by a given time. These problems 
of successful management include such industries 
as shipbuilding, or mechanical operations depend- 
ent upon the simultaneous progress of civil engi- 
neering work at a distance; also work involving 
combinations of contracts. 

In a class by themselves are problems like ship 
docking and repairing and locomotive overhaul- 
ing, where the time during which a large invest- 
ment is earning nothing is a governing considera- 
tion. 

Between these extremes, namely, where cos: is 
the determining factor on one hand and speed 
of completion on the other, there are all possible 
variations, no half dozen of which could be effi- 
ciently managed on precisely the same system. 
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(7) 


The own philosophy and practice in 
the economic administration of industrial estab- 
lishments is the development of a quarter of a 
century’s experience in the shops, ranging from 
the designing and involved in the 
building of ships, locomotives, stationary engines 
and mill machinery to the manufacture of coal- 
handling plants, typewriters and adding ma- 
chines. 


The Engineer and Shop Management. 
writer's 


engineering 


These 25 years have been marked by a steady 
extension of the art, which now under- 
lies a large part of our modern civilization. But 
the development been well as 
extensive. Within the shop the managing engi- 
neer and his staff have 
less subordination to cl 


engineer's 


has intensive as 


advanced from more or 
controllers under 
the general system to no mean understanding of 
the once mysterious 


and costing. 


rical 


departments of accounting 


In many cases, through the domination of the 
engineer in management, empirical rating and 
arbitrary labor in shop practice have become 
things of the past 

Most of the shop practices described in this 
paper are neither original with the writer nor 


with the modern advocates of shop systems. They 
are, in fact, and have long 
places of shop management 

The minute sub-division of processes in manu 
factures was predicted and its advantages set 
forth in 1776 by Adam Smith, the Scotch philoso 
pher at the University of Glasgow and the gifted 
author of “The Wealth of Nations.” 
later, the principle was firmly established, and 
Charles Babbage, the noted English mathema- 
ticlan and mechanician, described in 1834, in his 
“Economy of Machines and Manufactures,” the 
minute division of labor in repetition work ob- 
taining in his day in various industries which he 
illustrated. He also furnshed a complete philoso- 
phy of the subject and examples of calculations 
as to the limits of reasonable investment in labor- 
saving machinery. 


been, the common- 


Sixty years 


Industries, such as textiles, in which machinery 
reigned supreme at a very early stage, were most 
affected by the new principle which evolved quite 
naturally with the dawn of modern industrialism. 

In our own day, practical political economy 
has been somewhat neglected by engineers, and 
three-quarters of a century after Babbage we 
find the division of labor by machines carried 
much farther than the divisions of handicraft, 
which he also advocated and described. 

In many cases with us, the “trade” is still the 
economic unit instead of the “task,” and this is 
particularly so in the metal manufacturing and 
building industries; not only so, but labor has 
shown no disposition to improve the “trades,” 
many of which are notoriously wasteful of time 
and effort. 

There can be little doubt in these days, when 
the high cost of living is a live topic, that eco- 
nomic necessity, if not inclination, will finally 
drive us to take up in all seriousness the con- 
servation and intensive application of human en- 
ergies in every department of activity, distribu- 
tive as well as productive, and that new avenues 
of usefulness will open up for the production 
engineer. 

It has not occurred to many engineers, as dis- 
tinguished from the makers of purely machine- 
made products, to apply the intensive method of 
shop operation thoroughly to anything except 
very light and very simple repetition operations, 
and to not many even of these. 

The second half of this paper is devoted to 
illustrating the principles already outlined in 
their application to a particular works problem. 
It is not in their novelty, but in their combina- 
tion, intensive use and application with a meas- 
ure of success to special and exacting business 
conditions that they perhaps merit some atten- 
tion, and possibly convey, in no spirit of dog- 
matism, a few suggestions applicable, with suit- 
able modifications, to other lines of work. 

It may be emphasized here that the underlying 
practical motive of the system is not indiscrim- 
inate speeding at the expense of the workers, but 
the securing by co-operation of the economies 
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obtainable through either anticipating or locat- 
ing and removing all wasted time and ineffective 
or unnecessary effort and expense, whether cler- 
ical, manual or mechanical. It is directed towards 
enabling employee and capitalist alike, under the 
most favorable conditions to make the most of 
the opportunities of the working day, and in so 
doing a very large part of the usual burden is 
removed from the shoulders of the employee and 
placed upon the organization. 


ORGANIZATION AND SYSTEM IN THE 
REMINGTON TYPEWRITER WORKS, 
ILION, N. Y. 


In illustration of the above discussion a brief 
statement is given below of a particular admin- 
istrative problem involving the economical handl- 
ing of the labor of 2,500 people, of whom 500 are 
females, and the production of about 100,000 type- 
writing machines a year and a considerable num- 
ber of spare parts. 

Each machine contains about 2,500 highly fin- 
ished individual pieces, each of which passes 
through from 6 to 30 machining and other manu- 
facturing operations; and many trades and handi- 
erafts are required for the production. 

Operations on the typewriter begin with the 
pig-iron and on its packing box with the log and 
practically all of the unit parts are originated 
within the plant. A total of about one million in- 
terchangeable metal pieces of several thousand 
varieties must be produced daily and an equivalent 
number of parts be built each day into the dif- 
ferent models and lengths of writing line of the 
Remington standard typewriter, its tabulator and 
its adding and subtracting attachment. 

A machine may be built to write in any one of 
84 distinct languages and its keyboard, literary, 
commercial or technical, may be any one of 500 
already registered or it may be altogether special. 

Orders for the Remington typewriter reach the 
works from every part of the world and only a 
small portion of the demand can be anticipated 
by stocking finished machine product. A rush 
order for any standard machine not in stock 
should be shipped by express, without interrup- 
tion of the regular flow of work, in not more 
than 48 hours after its receipt. 

The requirements outlined demand a very spe- 
cial method study and division of labor in the 
preparatory, machining, parts, assembly and ma- 
chine building departments and all the conditions 
must be met with economy as well as accuracy 
and dispatch. 

The economic problem expressed in a sentence 
is to produce daily the full quantity of satisfac- 
tory machines in all the required varieties by 
the most efficient shop and labor arrangements 
and with a minimum of fixed and cash capital 
locked up in the process. An organization and a 
system of management which will accomplish this 
and continue to do so with harmony and satis- 
faction to employer and employee alike is the 
desired end. 

For the past eight years the problem just stated 
has been met by the organization charted in 
Table I. Except in that every arrangement of 
functions has been based on business facts, not 
preconceived fancies, and on careful analysis, no 
“scientific” claim is advanced for the system, 
which is modified in its details as often as de- 
sirable. 

A summary of the system expressed on the 
chart is now given but no forms are illustrated 
as only principles and broad outline are dealt 
with. <y 

The organization is indicated on the chart by 
the numbered and grouped functions which the 
various assistants control. The figures below each 
division on the chart indicate the total number of 
employees engaged in that section and afford by 
comparison some idea of the relation under the 
system of direct labor upon the product to the 
various preliminary and operating services found 
necessary. 

A manager (1) is in control of the whole works. 
He exercises this supervision directly (2) over all 
the seven executive departments (4 to 10) with 
an engineer specializing in the same at the head 
of each. 

A superintendent (3) acting under the manager, 
controls the separate factories, for parts and ma- 
chines respectively, through the two assistants 
and the foremen (11 and 12) who supervise the 
25 manufacturing shops. 

The customer’s order department (4) handles 
all such correspondence, issues all production 
orders for the building of machines, either stock 
or special, to the machine assembly factory (12), 


packs and stores the finished machines on per- 
petual inventory and ships and bills them and 
all other products sold. 

The purchasing department (5) buys all mua- 
terial and supplies on the specifications of the 
works and designing engineers (7 and 8). It 
will be noted that with the function of purchas- 
ing is combined that of receiving and storing 
upon perpetual inventory. The writer has found 
this combination economical. 

The purchasing engineer has not only to order 
the goods advantageously and timeously, but has 
also to secure prompt delivery, verification and 
safe storage and on demand from the production 
order department (6) he has at all times the un- 
divided responsibility for “producing the goods.” 

The production order department (6) controls 
all work demanded from the eighteen shops (11) 
producing finished parts and delivering them to 
its stock room. 

This department runs, almost automatically, 
seven-tenths of the plant on a perpetual inven- 
tory basis. The flow of work in every shop and 
at every stage in each shop and the quantity of 
every finished part of some 5,000 varieties in the 
stock room is on record at all times, both in the 
departments and in the stock-room office. 

The clerks in every shop report direct to the 
production order chief. They receive for the 
foreman the order to produce the routine and 


TABLE I.—ORGANIZATION OF REMINGTON TYVEWRITER WORKS 
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the material, and get from the foremen and in- 
spectors the certified finished work, for record 
and for storage or for passing on to another 
process or department. The production order de- 
partment’s ordering and controlling operations 
are based upon its finished stock perpetual inven- 
tory figures for each of the parts carried and on 
data for which the manager is responsible. 


Planning. 


The writer does not favor the running of shops 
such as those here described, or indeed any class 
of manufacturers, by fiat in every detail from a 
central planning department. Attractive as a 
general scheme, the complete centralization of 
the initiative and thinking of a plant is neither 
“scientific,” economical nor practical. If at- 
tempted, to square with some theory, it undoubt- 
edly slows up the plant and lessens the internal 
“good will,” a most valuable asset. 

In the works system here described each sec- 
tion of the organization in conference with the 
manager and superintendents has its appropriate 


part in planning and complete ,; 
are readily accessible. 

The works engineer (7) pl 
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The Foremen. 


The work being wholly of a repetition nature, 
though to limit the investment it is not pro- 
cessed in every particular every day, the foremen 
are not functionalized out of existence as pro- 
posed in some systems and made to feel that 
they count for little in the general scheme of 


Relieved of all clerical duties and, because of 
the motion studies and straight piece work based 
upon them, of practically all policing duties, the 
foremen are left free to manage their own shops 
and to make the most of—if possible to suggest 
improvements upon—the equipment and instruc- 


Under these conditions they prove to be the 
most valuable employees on the pay roll and the 
most fruitful in good suggestions. Busy fore- 
men are not able to carry out with the necessary 
detail and thoroughness the preliminary rate and 
method tests required by the system, if these 
were left to the shops, 
progress would be much 


In con unction with the purchasing engi- 

eS m cer executes all contracts for ma- 
aye . trols the amount of capital tied up 
ter’ 
na on? items listed, viz.: The “quantity to 

= vd stoek” of over 5,000 different pieces 
eer en «+ important of all the figures requir- 
eS “ ned. They are practically an epi- 41; 
ing to be I ngs. 
ine of the -n0p’s ability to produce in every re- 
“a They are used with confidence on every 
we n b3 production order department and 
ps wh is by far the largest part of the 
ccy-rell expenditure. 

for every part, maximum and minimum fin- 

ned stock izures are established. These figures 
: pased upon a eareful analysis of the time of tions given them. 
an of t part from start to finish and on 
oidnie trade conditions. “The quantity to order” 
is so fixed that, if the order is placed when the 
perpetual in entory shows the “normal” figure in 
stock, the first portion of the new order will be 
coming into the stock room before the minimum 

— 
TABLE 2. DIVISION OF LABOR AND SPEED OF WORKERS IN AS- 


SEMBLING SMALL INTERCHANGEABLE PARTS. EXAMPLES 
WHERE WOMEN, BOYS AND MEN ARE USED. 





Assembled Cluteh No.31531 . 















Unit Parts 
18 in Number 
Assembied in 10 Stages 





No 67640 at bench 


‘ “> Tap 2 holes 0.08 - 86 in clateh 


a tn 





® | Assemble clutch jaw No.30800 
ratehet No.30370, frame cover 
No.30330, 2 serews No.70402, and roll 


Seo full-size sketch 


j ‘The direct labor cost of assembling 
1 clutch No.31301 is 8.784 cents 





is reached. The same regulation is adopted for 
all stocks Of raw material and of finished ma- 
chines, 

The fixed capital investment in buildings, ma- 
chinery and jigs is used intensively and does not 
permit of assistance by heavy stocking. 

In times either of inflated or depressed busi- 
hess the scale on which material is purchased, or 
parts and machines manufactured is at once mod- 
ified by the management by suitably altering the 
permissible maxima and minima and the quantity 
to order for every item. 

The governing consideration of the system is: 
Sufficient production with minimum investment 
of fixed and cash capital. 

The geneweal result of the cooperative system de- 
soribed is that ail preliminary planning and basic 
‘suring are carried out by the practical experts 
and departments best fitted to do so either singly 
*r in conference and unnécessary intermediaries 

‘Te dispensed with. 

The results are fully recorded and subject to 
riticism and suggestion from any source. The 
Production order and stock room force (18) is 


— for an organization of 2,500 people and 
ere is no intervening army of clerks, nominally 
doing this w 


le ork, but actually merely manipulat- 
card records for the data on which, and the 
‘nterpretation thereof, others with technical or 
Practical experience aré, or should be, responsible. 





Operations in } canteens | 


ss 
Ream 2 holes 0.673 in Roll Min 
Holder No.30670 on speed lathe 


Assemble rol} holder No.30670 
2 rolls No.30680 and 2 pins 


frame No.30361 on tapping machine 


Put in washes No.90000 and 
assemble tube No 31521 and 








Average time to assemble 
18 anit parts to form 
clutch No 31831 


slower, but they are keen 
eritics of the results 
when presented for ap- 
plication and not seldom 
are able to “go one bet- 
ter.” 

The accounting, labor 
and motion study (10) 
is the last executive 
group to receive special 
mention here. Just as 
the plant production 
is normally run by 
the production order 













ss Feet © nl department, its methods 
er of operating, its rates 
and its apparatus for 


every single part have 
to be certified in all 
cases by the rate and 
method testing division 
before production on any 
seale is authorized in 
the shops. 

This small group of in- 
dependent experts, whose 
operations were de- 
scribed in detail by the 
writer in the January, 


Ream 2 holes 0.085" and 0.050'in os 
at a teen S sate — 
Ee Co 

‘ eseaabaae bench block 


Put pin No.63610 in shaft 
| sen No.32620 with beneb fixture 


erican Society of Mechan- 
ical Engineers,” are an 
essential part of the rat- 
ing and method planning 
system and thoroughness 
of their work is the justi- 
fication for a simple 
straightforward piece 
rate system of payment 
in which the exceptional 
worker retains his sur- 
plus and is not asked to 
share it with his employ- 
er in any form as is done 
in systems where the 
rating is largely guess 
work. 

Briefly stated the de- 
signing engineer (8) hav- 
ing previously consulted all the foremen and ex- 
perts interested, turns over his jigs and tools and 
proposed shop routing for any new part for crit- 
icism, motion, speed and fatigue studies. These 
are carried out by the testing experts of the ac- 
counting department rapidly and with precision 
and, subject to acceptance by inspectors, prac- 
tically the whole direct labor of the plant oper- 
ates under some 20,000 straight piece rates. Some 
account of the methods and results of tests is 
given in the appendix to this paper. The division 
of labor and motion study results are such that 
workers properly selected and trained make good 
wages in all departments, while furnishing pro- 
duct at a satisfactory labor cost. 


Costing. 


_It follows from the system of payment apply- 
ing to a large proportion of the employees that, 
in addition to the day-work accounting on plant 
maintenance and betterments, the determining of 
the direct cost of a very varied product is a sim- 
plé matter. It is needless to maintain a clerical 
staff large enough to cost every recurring order 
for each part. Mass costing is found on this sys- 
tem to be more accurate than that carried out 
continuously in great detail but the time and 
quantity cards are accumulated for every order 
and every part is costed by selection at intervals. 

Every standard unit cost is, of course, modified 


when new methods permit of cost reductions and 
the operating expense is very closely recorded 
and studied. The perpetual inventories in quan- 
tity of material and parts in process and finished, 
already mentioned, are represented in the ac- 
counting department by similar cash values. The 
books of the plant are closed monthly and a full 
statement of balances, of finished product, costs 
and of profit, and loss is issued early in the suc- 
ceeding month. 


Industrial Betterment. 
In concluding this description of a system 
which solves the administration problems of the 


Remington Typewriter Works some reference may 
be made to several social features. 





TABLE 3.—Time Study of Average Performance 
on Straight Piece Work to Instructions in 
Molding the Seven Pound Base Casting of the 
Remington Standard Typewriter. 


CONDITIONS OF OPERATION. 

(a) The molding machine used is a specially 
adapted pneumatic vibrator. 

(b) The machine holder is not permitted to 
possess or use any hand molder’s tools other than 
a shovel and riddle. 

(c) All imperfect molds due to irregularities, 
duly reported, in the machine or patterns fur- 
nished are paid for. 

(ad) On all imperfect castings due to errors in 
molding or pouring the metal the workman loses 
his piece labor. 

(e) The size of the snap-flask handled is 14 ins 
x 19% ins.; the cope being 3% ins. deep and the 
drag 4 ins. deep. 


ANALYSIS OF ONE MOLDING AND AVERAGE 
TIME FOR EACH OPERATION BASED ON 
RECORDS FOR 400,000 MOLDS. 


Average 
Operation OPERATOR’S INSTRUCTIONS, time 
in First Stage: Molding of “Drag.” in 
sequence, seconds. 
1 Pick up “follow-board” and place 
table of machine...... Pe ee 
2 Pick u pattern and place ‘on “fol- 
SS "ore 5 
3 Pick up and place “drag” and put 
retaining band in it............ 7 
4 Fill riddle with sand............. 2 
5 Riddle sand on pattern........... 5 
6 Fill up “drag” (two shovelsful).. 30 
7 “Strike-off’ with squeezing board 
and place latter................ 4 
8 Swing machine yoke over and 
Se wacaeesées aaa 
9 Roll mold over on table.......... 3 
10 Remove “follow-board”........... 2 —65 
Second Stage: Molding of “Cope.” 
11 Shake parting sand on pattern... 4 
12 Pick up and place “cope”; fill rid- 
dle with sand and spread on 
WOSORET oc nbn sdb deeShc sees tsoes 20 
13 Fill up “cope” (three shovelsful), 
pack sand at edge of cope with 
SEU WUE nc cnstaduceseeess 28 
14 “Strike-off” with squeezing-board, 
place latter, swing machine 
yoke and squeeze .........66++. 10 
15 Removing squeezing-board ...... 2 
16 Start vibrator, blow off mold with 


air nozzle, cut sprue hold and 
SU NE” vo cé'e bectesearnenheee 10 —74 
Third Stage: Finishing of Mold. 
17 Start vibrator, blow off mold with 
air nozzle and draw pattern 
from “drag” 
18 Place “cope” on “drag,” 
Can chndenatnds dene + aQue 7 
19 Remove the snap-flask .......... 
20 “Stop-off” the carrier............ 
21 Place mold on césting floor 
Total time for completing one 
mold, 3 mins. 10 secs........ 190 


Analysis of Operator's Working Day: Ten Hours 
7 to 12 and 1 to 6. 


Daily earnings, $3.50. Labor cost, per cast mold, 
3% cts. Imperfect castings, 56%. 





Hours. 
Molding at machine......... 6 
Keeping sand close to ma- 
chine,, cleaning pattern and 

; GROVEL 6 ic isccewscccccobsc 
| Bench, casting floor and pour- 
ing-ladle peamnsessee Wy 
Resting and absence while 
| tT SPU Pereee eee ees ee 1 
Pouring the day’s work—105 
molds—with rests ........ 2 


Variation 


o 
Employment 





The “Works Bulletin,” a monthly periodical 
edited by the manager, is issued to the foremen 
and assistants with news likely to interest and 
encourage them, with judicious criticism or ap- 
preciation of departmental pérformances and with 
full acknowledgment and a detailed list of all the 
“Good Suggestions” adopted during the previous 
month and the natnes of the contributing fore- 
men. Much rivalry is aroused and each issue con- 
tains 50 to 150 accepted suggestions of consider-’ 
able value. In advancing a foreman his record 
in this respect is considered in addition to execu- 
tive ability. 

A “Buggestion System” separate from that of 
the, foremen is conducted for employees and a 
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prize of not less than $20 in gold is awarded for 
each accepted suggestion or group of suggestions. 
The ordinary employees are not nearly so fruit- 
ful in suggestions of value as the foremen, but 
the door for them is kept wide open and all nec- 
éssary privacy for this purpose is afforded. 

Amongst other fndustrial betterments arising 
out of an atmosphere of good feeling are a li- 
brary and a hospital, the gifts respectively of C. 
W. Seamans and H. H. Benedict, the founders of 
the Remington Typewriter business. 

A well-equipped club house and recreation park, 
honor badges for long and efficient service, a 
works band, a baseball league and a field day are 
some of the other social institutions. 

The policy of the corporation has been merely 
to provide such facilities as are not available 
from public enterprise in a small community and 
not within the means of the employees, all the 
projects mentioned being otherwise wholly man- 
aged and financed by the workers themselves. 


Extent of the Works. 


As a result of the organization and the system 
followed, a very compact industrial unit is ob- 
tained occupying less than 300,000 sq, ft. of floor 
area with its manufacturing operations and cov- 
ering with its buildings and yards a rectangular 
plot of land only 1,000 ft. long by 250 ft. wide. 
There is no waste or unused space anywhere 
within the various buildings or yards and the 
time occupied in mere handling or transport of 
work in process is cut down to a minimum owing 
to the ordered sequence of the operations, their 
close proximity and the rapid flow of the stock. 

The buildings contain 1,600 machine tools ope- 
rated by mechanical power and 60 operated by 
hand labor, besides a large quantity of finely 
made and costly jigs, tools and fixtures and other 
labor saving equipment. Many of the machines 
have been specially designed and constructed at 
the works. The greater portion, however, are 
standard machine tools with slight adaptations 
for repetition operation by straight piece work 
under studied conditions which enable them to be 
used on an intensive scale not attempted in or- 
dinary engineering. The automatic screw ma- 
chines, for instance, 160 in number, are all run 
on a piece work system under close inspection 
and the ordinary, somewhat indifferent, day oper- 
ator of a group of machines has been transformed 
into a busy and vigilant opponent of idle spindles. 

In Appendix “A” are given examples of the 
preliminary design and equipment conditions pre- 
scribed for fulfilment on every unit piece before 
manufacturing is attempted. 

In Appendix “B” is given a summary of the 
testing conditions for manufacturing methods on 
a plece—in this case a compound assemblying 
operation is selected. 


Appendix A. 


Conditions to be fulfilled for every part before 
beginning its manufacture: 





(1) Part to be designed with quick and econ- 
— molding, machining and assembling in 
view. 

(2) Efficient tools, jigs and fixtures working to 
practical limits in dimensions and fits to be de- 
signed, made, and properly maintained. 

(3) The prescribed quality of work—neither 
more nor less—to be attained. 

(4) Efficient parts inspection service to be pro- 
vided, securing in every department adherence to 
the prescribed limits and the earliest possible re- 
jection of all defective unit parts. 

(5) Shop routings to be adopted in each ma- 
chine and other departments which will produce 
the fitting surfaces in the condition permitting 
“least work” in assembling. 

The total abolition of the file or other cutting 
tools at the bench is to be aimed at. 

(6) The highest speed of assembly is to be ar- 
ranged for. 

(7) ‘The classes of labor available are to be 
properly selected, graded and trained for the task. 

(8) The division of labor upon the task is to be 
as large as possible, 

(9) Care is to be taken that the preliminary 
time and method tests by the skilled demonstra- 
tors is carried out thoroughly, including the elim- 
ination of lost motion and full criticism of the 
condition and suitability for assembly of the 
machined unit pieces. 

(10) The efficiency of the machine tool and other 
mechanical facilities provided by the manage- 
ment for aiding the work of preparing, machin- 
ing or assembling parts should be freely crit- 
feised. 

Appendix B. 


Conditions to be determined for an assembly 
task by the motion and method study department 
before reporting speed possibilities for rate fixing 
on new plece or new method: 

(1) Criticism of all previous operations having 
been given in detail as above, the following con- 
ditions are to be determined, the motions being 
carefully studied as to their necessity and timed 
as to their duration. 

(2) Determine best height and position of seat 
or chair for the operator (male or female) at the 
bench or machine. 

" (3) Determine best position in front, or on right 
or left of operator, of the several bench tools of 
each unit piece ‘prised in the assembly task. 
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(4) Determine the best position of the hand 
tools and apparatus which the operator has to 
pick up. apply and lay down again. 

(6 etermine the advantage, if any, which an 
ambidextrous operator will have at any stage and 
arrange for the cultivation of that faculty. 

(6) Determine the best arrangement for bring- 
ing forward. and removing the work without in- 
terrupting the assembly process. 

(7) Make progressive time studies for each of 
the movements decided upon as necessary under 
the best conditions as above determined and com- 
bine them on the principle of “least work” with 
proper allowance for rest periods and avoidance 
of undue fatigue. 


The Examination for the Appointment of 
Civilians to the Corps of Soaean 
ited States Army. 


As stated in these columns some months ago, 
the President last winter signed an act of Con- 
gress authorizing the commissioning each year 
of a certain number of civilians as officers in the 
Engineering Corps of the U.-8.-Army, a corps 
that hitherto has been filled entirely from the 
honor graduates of the Military Academy at 
West Point. It is now announced in an official! 
circular from the War Department that the first 
examinations for the eligible list from which 
these appointments are to be made will take 
place Jan. 12, 1912, under conditions specified at 
length in the circular. As this is the first time 
that the opportunity to enter the Engineer Corps 
of the Army has been offered to young graduate 
engineers, it is expected that the interest in the 
examinations will be very wide and the Depart- 
ment will have a large list from which to.select 
the ten or more officers which the deficiency in 
the Corps calls for this year. Full information 
regarding the examinations and eligibility re- 
quirements is given in the circular, which may 
be obtained by writing to the Adjutant-General 
of the Army, U. 8. War Department, Washington, 
D. C., for “General Orders No. 139.” 

According to the law 

To become eligible for examination and ap- 
pointment, a civilian candidate for the appoint- 
ment as second lieutenant must be an unmar- 
ried citizen of the United States between the 
ages of twenty-one and twenty-nine, who holds a 
diploma showing graduation in an engineering 
course from an approved technical school, and is 
eligible for appointment as a junior engineer un- 
der the Engineer Bureau of the War Department. 
Selection of eligible civilians for appointment, 
including term of probation, shall be made as the 
result of such competitive examination into the 
mental, moral and physical qualifications, and 
under such rules and regulations as shall be 


recommended by the Chief of Engineers and ap- 
proved by the Secretary of War. 


In addition to this, the circular states that 


eligibility for original appointment as junior en- 
gineer (civil, mechanical and electrical) under 
the Engineer Bureau of the War Department is 
determined 3 the rules of the U. 8S. Civil Ser- 
vice Commission and may be secured (1) by pass- 
ing successfully the examination prescribed by 
the Civil Service Commission for such position; 
(2) by promotion in the Engineer Bureau of the 
War Department, and (3) by transfer from an- 
other branch of the departmental service to the 
Engineer Bureau. 


It would appear, therefore, that the examina- 
tion is open only to engineers already in the 
Engineer Bureau of the War Department, or to 
those who have passed the examination for 
junior engineer under that Bureau, even though 
they have never taken the position for which 
such a successful examination would qualify 
them. Any other engineer desiring to make 
himself eligible for the examination would first 
have to take and to pass the examination for 
junior engineer and be declared eligible by the 
Civil Service Commission, or, if he be a civilian 
engineer in some other branch of the departmental 
service, be transferred to the Engineer Bureau 
of the War Department. We understand that 
every effort will be made to aid the engineers 
of the latter classes to render themselves eligibie 
under the law; the Civil Service Commission is 
to provide the requisite “junior engineer” ex- 
aminations some time this fall and the matter of 
transfer from one branch of the departmental 
service to the Engineer Bureau of the War De- 
partment will be favorably considered by the 
authorities. In spite of these provisions, it is 
evident that the first commissions from civil life 
in the Engineer Corps will be most apt to be 
made from among the young, unmarried civilian 
attachees to the Army Engineer Corps. 
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Those eligible for appointmen;: 
sufficient testimonial of their 
and must pass a physical exal 
Army surgeons. In addition, 
who successfully passes these 1: 
take a mental examination in F, 
and orthography; general histor, 
ment; elementary French, Germ 
as the applicant may elect; the . 
stitutional and international law 
contracts; physics, including ¢! 
netism, heat, sound and light; ch. 
and mineralogy; elements of ele. 
ing; general and practical asi, 
graphy; hydrography; geodetic 
scriptive geometry and drawing; 
applied mechanics; theory and pr 
neering construction, and materia 
tion, According to the circular 


The.scope.of-the examinations up; 
subjects shall be such as to test 
knowledge of these subjects w) 

should have acquired while pursui; 

courses in good technical schools 

tion therefor and is covered by wh. : 

in standard, well recognized t: 
candidate will be considered as ) 
satisfactory mental examination 

attain a general average of at leas: on a 
examination, or who fails to obtai: mark of 
least 70% of each and every s ¢ ineledes 
therein. 5 

From those candidates who pass : eXamina- 
tion satisfactorily, selection will be made py the 
War Department in order of relative merit as rm 
termined by the competitive menta! i1mination 
for probational appointment as second 
ant in the Corps of Engineers. 
that a candidate has passed sat 
competitive mental examination 
him any right or title to a probati 
ment. Acceptable candidates fro: 
technical schools who can show So 
one year’s continuous service as a commissioned 
officer in state military organizations, or at least 
one year’s training in a well established military 
organization of their technical schoo!, and who 
received at every mental examination an aver- 
age of 90% or more, shall be given preference 
over all others who cannot show proof of any 
such military service or training. Probational 
appointment as second lieutenant in the Corps of 
Engineers will be made for a period of one year, 
and persons so appointed shall be entitled to the 
rank, pay and allowances of sec 
The candidates on acceptance of their proba- 
tional appointment will be assigned for instruc- 
tion and observation during their year of pro- 
bation to a battalion of engineers stationed in 
the United States. At the end of one year the 
officers will be examined upon various military 
subjects and upon the successful passing of such 
examinations will be appointed as second lieu- 
tenants in the Corps of Engineers to rank as 
such from the date of their probationa! appoint- 
ments and will then be immediately assigned to 
duty with engineer troops. 

The pay of a second lieutenant in the United 
States Army is $1,700 a year, plus a certain al- 
lowance for commutation of quarters. This is 
increased to $2,000 for first lieutenant, $2,400 for 
captain, $3,000 for a major, $3,500 for lieuten- 
ant-colonei and $4,000 for a colonel. These sala- 
ries are increased 10% for every five years’ serv- 
ice in the army. Ten per cent. extra allowance 
of salary is given for service outside of the 
United States, except for service in Porto Rico 
and Hawaii. 
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_The New Water-Supply for Lincoln. England, 


has more than usual interest because of the 
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typhoid outbreak which occurred th 
and which for a time necessitated 
of water from carts at 2d. (4 cts.) ? 
The new supply is pumped from fou: 
at Elkesley, from a normal depth f 
the surface, and is conveyed 22 mil: 
a steel tank of 360,000 U. S. gals. 
ported on a brick and stone tower 
Water from this tank is supplied t Nee 
district. The surplus goes by s'® w. 8) 
the city mains to a new 7,200,000-.al. o 
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Links in the Canadian Northern Rail- 
New way System. 


system of the Canadian Northern 


The railwa 

Ry. Co. comprises two distinct and widely sepa- 

ted groups of lines, in the eastern and west- 
° provinc 1 Canada respectively, but the 
* ny for long time has had in view the 
ry of ¢ cting and extending these two 
je ps s0 as *0 form a through route from the 
Adantie coast to the northwest and eventually 
a complete transcontinental line. The general 
ityation is shown on the accompanying map. 


The eastern system extends from Quebec to 
Montreal aud Ottawa, and includes a separate 
or isolated line extending 300 miles from Toronto 
north to Seliwood, which is about 30 miles north 
the Canadian Pacific Ry. The 


of Sudbury 

western system comprises a network of lines in 
he great agricultural districts of northwest 
Canada: Its main line, however, extends from 


port Arthur (on Lake Superior) to Winnipeg and 
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New Line of Canadian Northern Ry. emeecren meee, 
(Pt Arthur to Montreal and Ottawa toToronto)  ~ 


Existing Lines of Canadian Northern Ry. tse 
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The construction work on the new 540-mile line 
between Sellwood and Port Arthur will be, for 
the most part, of a very ordinary character. The 
most difficult and interesting section will be the 
120 miles into Port Arthur. This includes some 
heavy side-hill work in rock excavation along 
the shore of Lake Nipigon, with a tunnel 1,100 
ft. long; also an expensive bridge over the Nipi- 
gon River, a diversion of the river, and a viaduct 
2,200 ft. long and 130 ft. high across the Blonde 
River valley. The other more important river 
crossings (from east to west) are the Ground- 
Hog, Trout, Kapuskasing, Missinabie, Kabi- 
nakagami, Morrison, Kenogami, Sturgeon and 
Black Sturgeon rivers. The ruling grades are 
0.6% against westbound trains and 0.5% against 
eastbound grades, all compensated. These have 
nowhere been exceeded for the entire distance 
between Montreal and Port Arthur, and have 
been used, in fact, only in a few instances. The 
ordinary standard is 0.4% in either direction. 
The standard of curvature is 6°, which has been 
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tance and curvature as well as heavy rock work. 
For this reason it was considéred better to face 
the distant possibility of having to work this 
as a “pusher grade,” than to increase the mile- 
age for the passenger trains. 

DULUTH AND VIRGINIA LINE.—The Cana- 
dian Northern Ry. has a branch (known as the 
Duluth, Winnipeg & Pacific Ry.) from its Win- 
nipeg & Port Arthur line westward from Fort 
Frances through the Rainy Lake district to Vir- 
ginia, Minn., where connection is made with the 
Duluth, Missabe & Northern Ry. so as to form 
a route between Duluth and Winnipeg. A new 
line is under construction from Virginia to Du- 
luth, so as to give the company its own line 
throughout. The terminal points being the same 
as those of the Duluth, Missabe & Northern Ry., 
the route unavoidably lay through pretty much 
the same country. but there is no paralleling 
The distance is about 75 miles. A line is to be 
built also from Duluth eastward to connect with 
a branch line from Port Arthur, which is owned 
by this company. 

The D., M. & N. Ry. is an iron-ore road with 
an enormous business, which it carries over 
grades of 0.6% against the ore traffic and 2% in 
the opposite direction. It was felt that the last 
was too low a standard to be accepted on the 
new line of the Canadian Northern Ry., and 
after an exhaustive examination, a route was 
adopted giving a grade of 1.15% out of Duluth 
for some 10 miles, and then for the remaining 
65 miles flattening off to a standard of 0.3% 
against southbound and 0.6% against northbound 
traffic. This portion is all on the elevated table- 
land north of Lake Superior and there is nothing 





MAP SHOWING THE NEW PORTIONS OF THE CANADIAN NORTHERN RAILWAY, LINKING UP ITS EASTERN AND WESTERN SYSTEMS. 


thence to Edmonton (Alberta); beyond this lat- 
ter point it is headed across the Rocky Moun- 
tains to a Pacific coast terminal and port. The 
construction of this western part of the railway 
— was described in our issue of April 5, 
An important step has been taken recently to- 
wards linking up the eastern and western sys- 
tems by the award of a contract for the con- 
struction of a line 540 miles long from Port 
Arthur, Ont. (the present terminal of the west- 
ern system), eastward to Sellwood, connecting 
with the line to Toronto. A further gap of 300 
miles remains to be closed on the line from Sell- 
Wood to Ottawa and Montreal, and this section 
's now under survey. In the negotiations with 
the government, Sudbury figured very largely as 
® point on the new line, and the mileage on the 
original location started from Sudbury Junction, 
nearest point. As now located the Hine runs 
tom Sellwood, which is 28 miles north and on a 
ompleted line which now reaches Gowganda, 53 
miles from Sudbury Junction, The junction of 
the Montreal line will probably be at a point 
—_ 1l miles north of Sudbury (and 310 miles 
tea. e Montreal), The completion of the new 
: own on the map will have a marked in- 
venee OM the railway system of Canada as well 
“ Upon the Canadian Northern Ry... : 
SELLWOOD AND PORT ARTHUR LINE.— 





exceeded at only half a dozen points; for some 
hundreds of miles on the interior plateau curves 
of 4° are the rule. 

SELLWOOD AND MONTREAL LINE.—The 
main transcontinental business is to and from 
Montreal, and arrangements are being made to 
complete a through line from Sellwood to this 
point. The main portion of this will be a new 
line eastward from near Sellwood to Ottawa. 
The company already has a line running east- 
ward from Ottawa along the west bank of the 
Ottawa River and crossing the river at Hawkes- 
bury, beyond which point it runs eastward to 
Quebec. To complete the connection between 
Ottawa and Montreal, the old Carillon & Gren- 
ville Ry. (broad gage, 5 ft. 6 ins.) has been pur- 
chased; this will be rebuilt to standard gage and 
extended to Montreal. It is said that this ex- 
tension may include a long tunnel, giving an 
entrance to Montreal from the north. The build- 
ing of this line will effect the completion of a 
direct through route between tidewater and the 
great interior territory of the Northwest which 
is being so rapidly settled and developed. 

The standards of grades on this Montreal-Sell- 
wood line are the same as on the Sellwood and 
Port Arthur line, except that there is at one 
point a grade of 0.5% (compensated for curva- 
ture) against the eastbound traffic. To reduce 
this to 0.4% would involve much addittonal dis- 


in the construction out of the ordinary. The 
grading alternates between clay and gravel, cut- 
tings and muskegs, and two or three moderately 
bad sink holes are the only interesting features. 
The 500-ft. lift from Lake Superior to the 
plateau is nearly all on a steep and very broken 
rock side-hill. It includes a 500-ft. tunnel. and 
some very heavy rock work, aggregating 150,000 
cu. yds. in a distance of about eight miles; also 
two or three permanent trestles. The entry to 
Duluth is all elevated, and grade crossings of 
streets have been practically eliminated. ‘The 
Canadian Northern Ry. owns its own yard and 
water terminals in West Duluth, but it is pro- 
posed to run over the tracks of the Northern 
Pacific Ry. into Duluth proper and. also by way 
of the Grassy Point bridge into Superior, Wis. 
OTTAWA AND TORONTO LINE.—To com- 
plete an eastern system connecting the principal 
cities of eastern Canada, a line is to be built 
across Ontario from Ottawa to Toronto. This 
also is shown on the map. ‘ 
The surveys and focations of the lines above 
described have been in charge of»Mr. Henry F. 
Wicksteed, Chief Engineer of Surveys, Canadian 
Northern Ry. The construction of the two lines 
from: Sellwood to. Port Arthur and from Virginia 
‘to Duluth is under the direction of MY. H. T. 
Hazen, as Chief Engineer, with offices, at Duluth, 
Minn. : ‘ 
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The Development of an Anthracite-Culm 
Briquette Plant on a Commercial Scale.* 


By CHARLES DORRANCE, JR.t 


Culm is a general term used in the anthracite 
regions for many years to denote a mixture of 
coal, bony coal and impurities which is sent to 
the refuse banks. Thus, 35 years ago culm con- 
tained the pea and buckwheat sizes of anthracite; 
but to-day, and as mentioned in this paper culm 
is used specifically to denote the material which 
passes through the smallest screen in the anthra- 
cite-breaker. The smallest size of commercial 
anthracite is known as No. 8 buckwheat, barley, 
or bird's-eye coal, and is ordinarily made through 
a round-punched plate having openings 3/16-in. in 
diameter, and over a round-punched plate with 
opening 3/32-in. or 1/16-in. in diameter. Thus 
culm will consist of coal, bony coal, slate, gravel, 
iron pyrite, ete. ranging in size from 3/82-in. 
down to dust. Other local terms for culm are 
“slush,” “silt,” and “dirt.” 


History of Culm Briquetting. 


The first experiments towards the utilization of 
anthracite culm wy briquetting,:and the first bri- 
quetting work done in this country, were in 1872 
at Port Richmond Piers, Philadelphia, Pa., by E. 
F. Loiseau. Clay was used as a binder and the 
finished briquette was waterproofed with shellac, 
etc. Excessive cost was given as the reason for 
discontinuing work at this plant. 

The Delaware & Hudson Co., in 1876, built a 
plant at Rondout, N. Y., which operated until 
1880. Gas-tar was used as a binder, and anthra- 
cite screenings were briquetted for engine fuel. 
Excessive cost, poor results in firing, and the ten- 
dency of the fuel to cut the boiler-flues were 
given as the reasons for discontinuing the manu- 
facture. 

The next plant was built by E. F. Loiseau about 
1878, at Nesquehoning, Pa., near the No. 1 or Nes- 
quehoning Colliery of the Lehigh Coal & Naviga- 
tion Co. Pitch was used as a binder, and several 
samples of these briquettes were recently found 
along the bottom of the culm heap at Nesquehon- 
ing. These briquettes are about 4 ins. square, 
and contain coal from pea size to dust. Except 
for rough corners, they are perfect in shape and 
have suffered little or no deterioration. The high 
cost of production was the chief reason for aban- 
doning the work. 

In 1890, a plant of English design was built at 
Mahanoy City, Pa., to make briquettes from an- 
thracite culm for engine use of the Philadelphia 
& Reading Railway. At first 18-lb. briquettes 
were made, but afterwards the size was changed 
to 2-1b. briquettes. The binder used was coal-tar 
pitch imported from England. The chief reasons 
for abandonment were inability to get a steady, 
uniform supply of binder, small margin between 
cost of manufacture and cost of coal, and poor 
results in practical use. 

In 1905, the New Jersey Briquetting Co. erected 
a small plant in Brooklyn, N. Y., which was later 
moved to Perth Amboy, N. J., and is now in oper- 
ation. The anthracite culm briquetted is shipped 
from the mines of the Susquehanna Coal Co. in 
the Lykens District. Melted coal tar is used as a 
binder. The briquettes, of “pin-cushion” type, 
averaging in weight about 2 ozs. each, with speci- 
fic gravity of about 1.25, are used for domestic 
purposes. 

In 1906, the Scranton Anthracite Briquette Co. 
erected a plant at Scranton, Pa., near the Storrs 
colliery and washery of the Delaware, Lacka- 
wanna & Western Railroad. The plant consists 
of one press of the roll, or Belgian, type, said to 
have a capacity of 500 tons per day of 10 hrs. 
The Delaware, Lackawanna & Western Railroad 
uses 200 tons of these briquettes daily on freight 
locomotives, burning them mixed with No. 1 buck- 
wheat and bituminous coal. 

In 1908, the Lehigh Coal & Navigation Co. built 
& small experimental plant at Lansford, Pa., and 
in 1909 began marketing briquettes from this 
plant for household use. The plant was destroyed 
by fire in December, 1909, and a new plant was 
put into operation in March, 1911, having two 
presses of the Belgian type, and a capacity of 
from 15 to 20 tons per hour. 

This practically reviews to date the history of 
the briquetting of anthracite culm -in the United 
States. Many small ventures have been started 
and companies formed, some of bona fide produc- 
ers, but the greater number being stock-selling 
propositions, or secret-binder exploitations. It 


*Abstract of a paper in the September, 1911, 
“Bulletin” (No. 57) of the American Institute of 
Mining Engineers. For previous articles on fuel 
briquette plants, see Eng. News, Feb. 12, 1903, p. 
140 and April 14, 1910, p. 433. 

tLansford, Pa. 
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will be noted that there has been but one of the 
anthracite producing companies—the Lehigh Coal 
& Navigation Co.—which has directly done any 
work along these lines since the experiments in 
1876 of the Delaware & Hudson Canal Co. The 
failures of the first four plants naturally had a 
great deal to do with this condition, but when 
we consider that, due to cheaper pitch and better 
machinery, the cost of briquetting has probably 
been materially reduced since 1890, the date of 
the abandonment of the last plant, while the cost 
of anthracite coal has steadily increased and will 
probably continue to increase, the two principal 
reasons for these first failures seem to be to a 
great extent eliminated. 

The commercial tonnage of anthracite per year 
is about 60,000,000 tons, and a conservative esti- 
mate of the amount of culm produced annually 
would be about 8% of the commercial tonnage of 
coal, or about 5,000,000 tons. This percentage is 
higher in the southern and lower in the northern 
anthracite field. The average cost of disposal of 
this culm is about 2 or 3 cents per ton, depending 
on the methods employed and the local conditions. 
In many cases the culm is flushed back into 
worked-out rooms or chambers in the mines to 
permit the removal of the intervening pillars. 
This disposal is often given as an argument 
against briquetting, but it is hardly admissible, 
since our German brother finds that sand and 
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Ground Plan of Present Briquetting Plant of the 
Lehigh Coal & Navigation Co. at Lansford, Pa. 


gravel are better for the purpose, and he refuses 
to use good coal, for which he has paid to mine 
and prepare, as a substitute for non-combustible 
material. At all events, the method of using an- 
thracite culm for mine-filling can hardly be 
classed as a step towards the scientific conserva- 
tion of natural resources. 

In most cases, where culm is not flushed back, 
it is either mixed with jig and platform slate and 
sent to the refuse bank, or washed into slush- 
dams and there settled. The former method means 
that the culm is practically thrown away for 
good, since it is doubtful whether it could be ex- 
tracted from the banks except at great expense 
unless worked again for washery purposes, and 
to-day few refuse banks are rich enough for that 
treatment. The latter method is cheap, and the 
culm can be reclaimed easily at a small cost. One 
of the large anthracite companies has ordered 
that all its culm must be kept separate from 
other refuse, having in view its reclamation at 
some future time, 

Leaving aside the value received from culm 
used for flushing purposes, to-day the annual pro- 
duction of 5,000,000 tons of culm, averaging 75% 
of pure coal, entails, in addition to a cost per ton 
of mining equal to that of the best chestnut coal, 
a further cost of 2 or 8 cents per ton for dis- 
posal, with a revenue which is negligible. As an 
economic question, therefore, its utilization is a 
most intensely interesting subject. 

There are two general methods which have been 
suggested for using culm for fuel: one, combus- 
tion either in pulverized state or without pulver- 
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Preliminary Experime» is. 

About the middle of 1907, the 1 
Navigation Co. began experiments towards the 
utilization of culm. The investigation was in 
charge of George B. Damon, Fuel Engineer A 
small laboratory was established in Mauch Chunk 
Pa., which a few months later was transferred 
to the mines at Lansford. After preliminary (n- 
vestigation, it was decided to do the first work in 
briquetting and later to take up 
direct combustion. 

The first work done was a thorough systematic 
series of tests to determine both the physical ana 
chemical characteristics of the culm from the 
various collieries of the company. Tests were 
also run on culm from collieries of the other large 
anthracite companies. 

The results of this work indicated the fallacy 
of the prevalent idea that all culm is largely 
pure coal. On the contrary, as a ceneral rule, 
the finer material in culm was found to carry 
higher ash than the coarser part of the same 
sample. 

Tests indicate that culm averages about 25% 
incombustible material, which is probably much 
too high for a satisfactory domestic fuel. Due to 
wide variations, the ash in culm may run as high 
as 40% and the nature of the impurities is such 
as to cause trouble. The finer the material the 
larger the amount of pyrite it carries, and the 
material through No. 60 mesh, when panned ina 
prospector’s gold pan, will show on the clean-up 
a thick covering of “fool’s gold.” 

Of the material passing through No. 100 mesh 
about 75% will stay on a No. 200 mesh. The 
weight per cubic foot of dry culm will average 
about 55 lbs. The moisture from culm made ina 
wet breaker will vary from 30% when first loaded 
down to from 10 to 15% after more or less drain- 
age in cars. 

After these tests had been finished and the re- 
sults tabulated, the following conclusions were 
reached in regard to the briquetting of this ma- 
terial: 

1. Size.—The material was readily adaptable 
without crushing, but it was judged that the very 
finest material (passing No. 60 mesh) would per- 
haps have a deleterious effect on the resulting 
briquette, and should be rejected. 

2. Moisture.—The culm would probably have 
to be dried before briquetting. 

3. Impurities.—It was decided that a method 
of reducing the impurities from the coal must be 
devised, if the briquette was to be used for a do- 
mestic fuel. 

As drying at some period of the briquetting 
process was deemed advisable, it was decided to 
investigate the feasibility of pneumatic separa- 
tion, and an experimental separator was built. It 
consisted of a narrow box-like compartment about 
13 ft. long, 18 ins. wide, and 10 ft. high. In the 
front end at the top was plrced a hopper, from 
which the culm was fed by g.avity to 2 horizontal 
feeding belt. This belt fed a steady shallow 
stream of culm into the separator ot a Joint just 
above the opening through which air was drawn 
in at the front end. At the back end of the 
separator was another opening which led to ® 
Sirocco multivane fan. The bottom of the separa 
tor consisted of 24 small boxes, or bins, each about 
6 x 18 x 18-ins. in size. These boxes fitted closely 
to each other, and air-tight doors were mat 
along the bottom of the separator, so that nr 
each test they could be removed. Hoth the ve 
and rear openings of the separator were adjust 
able in vertical position and in area, and the — 
tions of the feed-hopper and belt were also 
justable. Thére were air-tight w 
top and sides of separator, and © 
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placed i its interior, so that observations 

4 be mad: uring the tests. 
cou ne opera. on of the separator, the fan was 
SS and a current of air was sucked past the 
pening ©> through the box-like body of the 
front “hr and exnausted outside the laboratory. A 
layer of dv) culm was fed into this air cur- 
thin t the frou opening and carried towards the 
rent a the separator. The impurities in the culm, 
rear © a specitic gravity ranging from 2.5 for 
eis 5.2 for pyrite as compared with 1.6 for 
~ sould settie out of the current first, while 


should be carried further along. 


pter coal 
the lig found to take place to a 


The above action was 


in degree. 
Poa tests were run for a period of about six 


yntil all variations of air, openings, feed, 
had been tried. The results showed that 
ote the most favorable conditions, from 50 to 
oe of the culm could be obtained as briquetting 
naterial from the separator, with a reduction in 
ash of from 2.5 to 3.5%. This means that nearly 
palf of the original culm would have to be thrown 
away, and the culm recovered would still be 
nearly a8 high in ash as it was before treatment. 
a great deal of the worst impurities was elimi- 
nated, however, and the briquetting material re- 
covered Was very much improved in size, since 
the oversize and the very fine dust were elimi- 
nated. The main cause for these poor results was 
the fact that the culm was not sized closely 
enough for good separation. The small pieces of 
slate and the large pieces of coal, both having 
the same weight, would fall into the same box. 


months, 


From the above tests, however, a process was 


qutlined and patented, the patents being assigned 
to the Lehigh Coal & Navigation Co. These pat- 
ents control both the machinery and the process. 
Ina general way, the process as outlined is to dry 
the slush, and separate it by air into the three 
following products from the separator: (1) Ma- 
terial which settles in the front end of the sep- 
arator and is large in size. This is to be used in 
agas producer to generate gas, which in turn is 
to be used to dry the original culm before sep- 
aration. (2) Material which settles out of the air 
wrrent in the middle of separator and is to be 
used as briquetting material. (3) Very fine ma- 
terial, the last to settle at the rear end of separa- 
tor, is to be burnt direct in a special furnace, on 
asurface which is preheated by producer gas from 
the first product. 

The following table gives the average physical 
and chemical properties of these three products, 
as shown by results obtained in tests: 


1) (2) (3) 
ro- Bri- Fur- 
ducer uette nace 
Mate- ate- Mate- 
rial, rial, rial, 
Quantity of the original.. % % lo 
culm by weight ......... 25 55 20 
Quantity of incombustible. 28 20 25 
Quantity of material, 10- 
mesh or larger.......... 30 2 0 
Quantity of material be- 
tween 10 and 60-mesh.... 68 90 35 
Quantity of material small- 
er than 60-mesh......... 2 8 65 


Experimental Piant. 


A small experimental plant to demonstrate the 
process was built in the fall of 1908. As shown 
in Fig. 4, the equipment consisted of a rotary 
drier 3 ft. in diameter and 15 ft. long, to 
which the culm was fed from a track-hopper. 
The dry slush was elevated after leaving the drier 
toa Damon air separator, in principle like the 
mall testing separator, but with three bins at 
the bottom instead of the 24 small boxes, The 
front bin collected the producer material, which 
was elevated to the charging platform of a 250- 
EP. suction gas producer. The producer con- 
sisted of the producer proper, the scrubber, and 
the receiver, and the gas produced was burned 
in the furnace of the rotary drier. 

The middle bin of the separator collected the 
briquetting materia], which was conveyed in a 
erew conveyor to the briquetting press. The 
Seni measured and pulverized, was fed 
- a conveyor with the coal, and the mixture 
“ elevated to the mixing tower of the briquet- 

€ press, where superheated steam was intro- 
a the pitch melted. The heated mixture 
cond en fed to the press. +The briquetting equip- 
con made in Belgium by Robert Devillers, 

press was the ordinary roll type, making 
nee briquettes, each weighing 1.5 oz. 

* thi.d bin collected the fine furnace mate- 
on. was rejected because no provision had 
un = for a furnace to burn it, due prin- 

© lack of space, 
Loe _ Was started about the middle of Nov- 
hs ven 8, and experiments were made during 
lire fr of 1508-1909; but the work was not 
¥ Successful. It was found that the pro- 
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ducer material was too fine to be used in the gas 
producer, and No. 1 buckwheat had to be used in 
its place, the producer material being rejected. 
The drier was not adapted for drying the slush, 
and its capacity was very small. However, about 
500 tons of briquettes were manufactured during 
the winter and burning tests, etc., made on them. 
Various pitches were tested as binders, and a 
great deal of data obtained on binders, power re- 
quired and pressing. 

In the spring and summer of 1909, more than 
1,000 bbls. of briquettes were sent as samples to 
various retail coal dealers in the Eastern States, 
and the results were so favorable that in June 
the plant was started to manufacture boulets (as 
the smaller briquettes are called) for the domes- 
tic trade. Due to the fact that the capacity of 
the drier was so small, the press could not be 
worked steadily, but the drier was operated 24 
hours per day, which gave enough material to 
make about 40 tons of product per day. The bou- 
lets found a ready sale in New England, and the 
plant was. worked steadily up to December, 1909, 
when it was destroyed by fire. During this time 
about 6,000 tons of boulets were marketed, all for 
domestic consumption. 

The results from a sales standpoint were so 
favorable that work was immediately begun on 
designs and plans for a commercial plant. Sev- 
eral different plans were discussed before reach- 
ing a final decision. Some time prior to the fire, 
tests had been made in the small testing separa- 
tor with sized culm, which showed that if the 
culm was screened into four sizes—material over 
No. 10 mesh, and material over No. 60 mesh—and 
each mesh material run through the separator by 
itself, the results were very much better than 
those obtainable with the unsized culm. A re- 
covery of 75% of the original culm was made, 
with a reduction in ash of from 6 to 8%, which 
meant a combustible value of the resulting bri- 
quette as high as the average nut or stove an- 
thracite. It was decided, therefore, to size the 
culm before separation in the new plant. 


Present Plant. 


The construction of the new plant was com- 
menced in the fall of 1910, and the plant put in 
operation in March, 1911. The accompanying il- 
lustration gives a ground plan of the plant. 

The operation, as now conducted, is as follows: 
The culm is loaded into steel gondolas of 100,000- 
lb. capacity at the Lansford colliery of the Le- 
high Coal & Navigation Co. and dropped to the 
siding of the briquetting plant, which is situated 
close to this colliery. The culm is dumped into a 
track hopper and elevated to the drying plant. 
Here the culm passes through two 30 x 6-ft. ro- 
tary-kiln driers, and is dried by direct contact 
with the heated gases of the drier furnace. The 
dried culm is then conveyed on a belt conveyor 
back to the separating building, where it is ele- 
vated to the top or screening floor. Here the culm 
is run over four sets of vibrating screens. The 
first set of screns has an extra scalping-screen 
arrangement by means of which any commercial 
sized coal which may be in the culm is saved and 
returned by chutes to the drier building, where 
it is burned in the drier furnace. The very fine 
culm passing through the last set of screens is 
conveyed to the refuse conveyor. 

Four Damon air separators are placed under 
the four sets of screens, and the sized culm from 
each set of screens is fed to each separator. The 
refuse or slate from each separator feeds into a 
screw conveyor running along the fronts of sep- 
arators. This conveyor feeds into an elevator, 
which discharges the refuse into an overhead 
steel bin, from which it is discharged into rail- 
road cars and sent to the Summit Hill mine fire 
for slushing. The purified culm from each sep- 
arator feeds into a screw conveyor running under 
the four separators and is elevated to a 50-ton 
storage bin. 

The culm is fed in a measured stream from the 
storage bin on to a belt conveyor, which takes 
it to the mixing house, where the binder is added. 
Coal-tar pitch, used as a binder, is cracked to 
“pea and dust” size in a set of rolls. The cracked 
pitch is elevated to a pitch-measuring device, 
which, by means of a friction spool-and-wheel 
drive, has variable speed and feeds a measured 
amount of pitch to the squirrel-cage pulverizer, 
which pulverizes the cracked pitch, and feeds it 
into a screw conveyor along with the measured 
stream of culm from the belt conveyor. 

The dry mixture of pitch and culm is conveyed 
to the briquetting building, and elevated to the 
two mixing towers of the presses. Here tlhe mix- 
ture is heated with superheated steam and the 
heated mixture is fed to the presses. The bri- 
quettes are elevated directly from the presses to 
the bin, from which later they are loaded into 
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cars. Before dropping into the pocket, they pass 
over a rotary screen which removes the fines and 
returns them for rebriquetting. 

The operation of the plant and process to date 
has been successful. No large mechanical troubles 
have been encountered. Tests of power consump- 
tion, drying, and separating have been conducted, 
and results have been up to expectation. The 
cost of manufacture during the first month of 
operation, with all the mechanical troubles con- 
sequent to starting up, and a production of less 
than one-seventh the full capacity, was within a 
few cents of the estimate of cost of manufacture 

Following are the results obtained in the dif- 
ferent steps of the process: 


DRYING.—Approximate capacity of each drier, 
about 10 gross tons of dry culm per hour; mois- 
ture evaporated per pound of coal burned, 9 lbs.; 
coal burned per square foot of grate surface per 
hour, 8 lbs.; moisture evaporated in percentage 
of wet material entering the driers, 13.3%; power 
required for drying, elevating and conveying, 15 
KW.; labor required for drying: 1 fireman at 17.5 
cts. per hour; 1 laborer unloading culm, 13.5 cts. 
per hour. 

SCREENING AND SEPARATING.—Enough No. 
2 and No. 3 buckwheat coal is reclaimed from the 
culm to fire the driers, this material running in 
sizes: Buckwheat, 60.0; No. 20 mesh, 35.0; and 
smaller, 5.0%. 

The screens give the following results in sizing: 


ist 2nd 3rd 4th 

set. set, set, set, 
. %. Jo. %. %. 
No. 10 mesh and larger.. 24.7 0.6 0.0 0.0 
SONU ss eNiusckcues 70.0 60.5 6.3 0.0 
PONS cane ccadveae 4.5 34.6 66.2 12.2 
SOS «cca netcctes 0.6 4.0 24.8 69.4 
PN cheek ceewscvene 0.0 0.3 2.6 18.4 

99.8 100.0 99.9 100.0 

Depending on the position of the adjustable 


slate gate, the following results may be obtained 
in the separators: 


Posi- Posi- Posi- Posi- 
tion tion tion tion 
No. 1, No.2, No.3, No. 4, 
Quantity of original culm %. %o. %. %. 
recovered for briquet- 
GE ielvka cc deinusceceds 90.2 88.5 87.0 80.1 
Quantity of original culm 
SE cn caine weed s0d 9.8 11.5 13.0 19.9 
Reduction in ash for bri- 
quetting material .... 3.7 4.1 4.7 7.4 
Quantity of ash of refuse.65.2 55.2 54.6 54.4 


Power required for sizing, separating, convey- 
ing, ete., 65 KW. Labor required, 1 oiler at 17.5 
ets. per hour. 


MIXING OF BINDER.—No trouble has been 
experienced in handling and mixing the_binder. 
The pitch has been shipped in bulk Toaded in box 
cars, and during the summer we may have trouble 
from softening. The measuring machine works 
satisfactorily, and the only labor used is that of 
one man at 13.5 cents per hour to feed the pitch 
to the rolls. 

BRIQUETTING.—At first considerable trouble 
resulted from improper feeding of the mixture to 
the presses, but this has been eliminated by using 
400° superheat for the steam and then cooling the 
mixture as it leaves the mixing tower by means 
of a fan cooler. An extra elevator had to be built 
to return the fines which were taken out at the 
lip screen of the loading pocket. Labor required, 
2 pressmen at 17.5 éents, and 1 loader at 13.5 cents 
per hour. Power required, 50 KW. 

The whole plant is operated by nine men, in- 
cluding the foreman, and the total power con- 
sumption is about 135 KW. The hourly produc- 
tion of boulets, or briquettes, from both presses, 
is from 16 to 17 gross tons. 

AL ee 

A Transporter or Ferry Bridge over the River 
Tees at Middlesborough, England, was formally 
opened on Oct. 17. This bridge differs from the 
one at Newport, England, described in Engineer- 
ing News of Oct. 11, 1906, in having a cantilever 
span in place of the usual suspension type. The 
total length of the bridge and cantilever arms is 
850 ft.; the span across the river from center to 
center of towers is 570 ft., each cantilever arm 
being 140 ft. long. The height of the bottom 
chord above high water is 160 ft. The steel cais- 
sons for the tower foundations were sunk to a 
depth of 90 ft. on one side and 70 ft. on the other. 
The tops of the towers are 250 ft. above low 
water. The cantilever arms are anchored to con- 
crete blocks vertically beneath their ends by wire 
cables. The ferry car is 39 x 44 ft., and is capa- 
ble of transporting 600 foot-passengers and six 
vehicles. The bottom of the car is level with the 
roadway on either side of the river. The car is 
driven by cables from a power-house on one 
bank of the river by two 50 B. HP. electric mo- 
tors, and the trip from shore to shore is made in 
two minutes. One motor is sufficient to operate 
the car, the other is kept in reserve in case of a 
breakdown: The amount of steel in the struc- 
ture, including caissons, is 3,200 tons. The total 
cost of the bridge, including approaches, is ap- 
proximately $410,000. The bridge was built under 
the supervision of Mr. S. E. Burgess, M. Inst. C. 
E., Borough Engineer to the Corporation of Mid- 
dlesborough, by the Messrs. Sir William Arrol & 
Co., Ltd, of Glasgow. 
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The Pittsburgh Flood Commission’s Report: 
Storage Reservoirs Recommended. 


The Commission organized by the Pittsburgh 
Chamber of Commerce three years ago, following 
the severe flood damage experienced by Pitts- 
burgh in 1907-8, to investigate possible methods 
of protecting the city against floods, has com- 
pleted its report, which is now in the printer’s 
hands. Through the courtesy of the Commis- 
Sion we are enabled to print herewith the open- 
ing chapter of its report in which the results of 
its investigations are summarized. It will be 
seen that the Commission recommends unquali- 

; fledly the construction of storage reservoirs on 
the tributaries of the Allegheny and Monongahela 
as by far the best method of flood prevention. 

In order that due weight may be given to this 
important recommendation, it should be under- 
stood that it is made on the authority of a num- 
ber of well-known engineers. The officers of the 
Flood Commission are H. J. Heinz, President; 
Albert J. Logan, H. D. W. English, Vice-Presi- 
dents, George M. Lehman, Gen. Secretary. The 
“engineering committees of the Commission were 
made up as follows: 

Engineering—E. K. Morse, Chairman; Emil 
Swensson, Vice-Chairman; Geo. S. Davison, Paul 
Didier, Julian Kennedy, Morris Knowles, George 
M. Lehman, W. G. Wilkins. 

Flood Prevention—W. G. Wilkins, 
Morris Knowles, George M. Lehman, 
Morse, Emil Swensson. 

Flood Protection—Emil Swensson, Chairman; 
Paul Didier, Julian Kennedy, George M. Leh- 
man, E. K. Morse. 

Sewage Disposal—Morris 
Wilkins. 

George M. Lehman, Engineer in Charge; Ken- 
neth C. Grant, Principal Assistant Engineer. 

The chapter of the report entitled “Results of 
Investigations” follows: 


Chairman; 
E. K. 


Knowles, W. G. 


The investigations and surveys of the Flood 
Commission, and studies based thereon, as fully 
described in the following chapters of this report, 
enable the Commission to make the following 
statements: 

1. Floods at Pittsburgh are increasing in fre- 
quency and height. 

2. There is every possibility that Pittsburgh 
will some day experience a forty-foot flood. 

3. The damage at Pittsburgh resulting from a 
flood of a given height is steadily increasing. 

8. The direct losses due to flood damage at 
Pittsburgh amounted to over $12,000,000 in the 
last ten years, while in one year and five days, be- 
tween March 15, 1907, and March 20, 1908, three 
floods occurred, causing a direct loss at Pitts- 
burgh of about $6,500,000. 

56. If works for flood relief are not carried out, 
the direct losses due to flood damage at Pitts- 
burgh alone will, on a conservative estimate, 
amount to $40,000,000 in the next twenty years. 

6. The flood losses along the Ohio Valley in one 
year, 1907, are stated, in the preliminary report 
of the Inland Waterways Commission for 1908 to 
have amounted to over $100,000,000. 

7. Flood relief by some form of local protection 
only, without storage reservoirs, cannot be rec- 
ommended because: 

(a) Such. protective measures would give local 
relief ony. 

(b) Such local relief would be the only bene- 
fit derived. 

(c) Dredging alone, without reservoirs, would 
not réduce floods sufficiently, and a wall would 
still have to be built. 

(a) The wall, without reservoirs, would have 
to be too high and would be too costly. 

8. The flood water that would otherwise cause 
damage can be impounded in storage reservoirs, 
and by this means floods can be prevented. 

9. There are many favorable reservoir sites of 
large capacity available for flood water storage 
on the drainage areas bove Pittsburgh. 

* 10. Forty-three sites have been selected and 
most of them completely surveyed by the Flood 
Commission, the others having been studied from 
existing topographical maps and by means of 
partial surveys. 

11. From a study of the relative effectiveness of 
the various projects it was determined that ade- 
quate flood reduction at Pittsburgh could be ob- 
tained with 28 of these reservoirs, while a final 
analysis reduced the number to 17. 

12. If the Seventeen Selected Projects above re- 
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ferred to had been in operation, without any wall, 
the storage of flood water in these reservoirs 
would have reduced all past Pittsburgh floods to 
below the danger mark, or 22-foot stage, with the 
exception of the great flood of March, 1907, which 
would have been reduced from a stage of 35.5 
ft. to a stage of 27.6 ft. 

13. Supplementing the Seventeen Selected Pro- 
jects by a wall along the low-lying portions of 
the river bank would confine all floods, including 
a possible forty-foot flood, within the river chan- 
nels. 

14. Flood prevention by storage reservoirs is 
possible and practicable, and is recommended be- 
cause: 

(a) The flood relief would be extended over 
hundreds of miles of tributaries and of the main 
rivers, including the Ohio for many miles below 
Pittsburgh. 

(b) The impounded flood water, with proper 
manipulation of the reservoir system, would 
considerably increase the low-water flow of 
the tributaries and of the main rivers. 

(c) This increased low-water flow would 
greatly aid navigation and interstate commerce. 

(d) The increased low-water flow would not- 
ably improve the quality of the water for do- 
mestic and industrial purposes. 

(e) The sewerage problem of Pittsburgh and 
of many other communities along the rivers 
would be simplified. 

(f) The public health would be protected 
against the dangers arising from the unsani- 
tary conditions caused by overflow and by ex- 
treme low water. 

(g) A considerable amount of water power 
would be incidentally developed. 


15. The solution of the flood problem, therefore, 
becomes of great importance to other communi- 
ties along the river, and to the counties and the 
State, and also, because of the benefits to naviga- 
tion, to the National Government. 

16. Reservoirs for flood control have been built 
in other countries, and have been so successful, 
both in preventing floods and in improving the 
low-water flow and navigability of the rivers, 
that other large works of this kind are now un- 
der construction and many more are contem- 
plated. 

17. Prevention of Pittsburgh floods by storage 
reservoirs has in the past been pronounced pos- 
sible by a number of eminent engineers. It has 
generally been thought impracticable because of 
the cost, but these opinions as to cost were not in 
any case based on actual surveys, designs and es- 
timates. 

18. The estimates of the cost of storage reser- 
voirs and other works for flood relief, made by 
the Flood Commission, are based on detailed sur- 
veys, and show that Pittsburgh can be completely 
safeguarded against floods at the cost of about 
$20,000,000. 

19. The Flood Commission urges the carrying 
out of the proposed works for flood relief at the 
earliest possible date. The expenditure of this 
sum of $20,000,000 is warranted for the follow- 
ing reasons: 


(a) Had this expenditure been made, so that 
the benefits therefrom would have been realized 
through the past ten years, more than half the 
amount would have been saved by tMe preven- 
tion of flood damage at Pittsburgh alone. 

(b) The cost is but one-half the direct loss, 
amounting to $40,000,000, that it is estimated 
will otherwise be caused by flood damage at 
Pittsburgh in the next twenty years. 

(c) The cost is small considering the total 
loss by flood damage in a few years, in all the 
districts that would receive benefits from flood 
relief. 

(ad) The flood losses along the Ohio Valley in 
one year, 1907, are stated to have amounted to 
over $100,000,000. The proposed reservoir sys- 
tem would completely relieve the upper Ohio 
from damaging floods, and reduce their height 
and damage for a considerable distance down- 
stream. 

(e) The expenditure of the sum necessary 
upon the Allegheny and Monongahela rivers 
would be the important beginning of the con- 
struction of a comprehensive reservoir system 
upon all tributaries of the Ohio River. Such an 
extension of the system would prevent floods 
throughout the entire Ohio Valley. 

(f) The reduction of the maximim and the 
increase of the minimum flow of those streams 
that are now navigable for any portion of the 
year, would greatly increase the traffic oppor- 
tunities upon them. At the maximum height, 
the current would be greatly reduced, the clear- 
ance under the bridges increased, and access 
to landings easily obtained. During the lowest 
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stage there would be a suffic; 
for vessels of ordinary draf: 

(g) The annual saving 4). ‘ 
quality of the water for 4, ona revel 
trial uses, and the prevention nd indus. 
ing from chemical impuritics Se Fewult, 
low stages of the streams, w. ent at 
rant an expenditure of a cons ee wee 
the cost of the proposed floo. 

(h) The large area affected 
burgh includes real estate }, 
valuation of $160,000,000. 1 
flood menace, this property w 
in value at least $50,000,000, o, 
the cost of the necessary fio, 

(i) The water power that » 
could be utilized to produce . 
and would yield a revenue t} 
ute to the cost of maintain); 
the reservoir system, as wel] » 
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A Freight Locomotive was De; 
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A Bridge Under Constructio.» ( ~Ilapsed Noy. 4 
eight miles from Auburn, Cal ng to re- 
ports, carrying down 50 worh... m 16 
were killed. The bridge was being ou... for the 
Mountain Quarries Co., to carry its private rail- 


way line across the American River 
—_———_e—___ 


The Greek Steamer “Lordos Byron” sank in the 
English Channel, Nov. 5, during a storm. Of her 
crew of 25, all but three were drowned. The ves- 
sel was bound for Antwerp from Theodosia. 

eet iene 


The Cross Country Flight of ». Rodgers, 
between the Atlantic and Pacific coasts was 
practically completed on Nov. 5, at Pasadena, Cal. 
The start was made from Sheepsh New 
York City, on Sept. 17 and 50 days ’ 
by the trip, but there were various 
of several days. The total distance is reported as 
4,231 miles and the actual flying time, 3 days, 10 
hrs., 4 mins., making an average speed in the alr 
of 51.6 mi. per hr. A small Wright biplane flyer 
was used. 

3 hl ceeecemee 


A Mobilization of the U. S. Navy was carried 
out during the last days of October and first of 
November. Two fleets were simultaneously 4% 
sembled on the Atlantic and Pacific Coasts respec 
tively. By far the larger fleet was that brought 
together at New York City in the Hudson River, 
comprising a total of 99 vessels, including col- 
liers, transports, repair ships, torpedo boats 
cruisers and battleships, of which 24 were first- 
class battleships. The largest vessels were the 
“Utah,” described in our issue of Nov. 2, and her 
sister ship, the “Florida,” which was towed to 
her anchorage by tugs from the Prooklyn Navy 
Yard. The “Florida” was described as practically 
completed, but had never been oper «ted under her 
own power. She sailed under [er own power, 
however, on Nov. 2, when the ‘leet passed 
review before President Taft on tie yacht “May 
flower,” before disbanding. 

The Pacific fleet, 24 ships in a!! 
the “Oregon” was the only first-: 
was reviewed by Admiral Thomas 
harbor on the same date. 

—————7-——_——_ 

The Time for Taking Testimony 
Valley-New York Harbor sewas 
has been extended to March 31, 1°! 
Supreme Court/ on petition of th: 
thorities. 
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izing Copper for electrically-heated 


oxi 
nen-ent ens and similar tools has been devel- 


es research Laboratories of the General 
oped = Co s-henectady, N. Y. The rapid wast- 
ee y > such copper tools has always been 
Tee enadlt particularly with the electrically 
Sar ns. It is stated that this “calorized” 
= s nat scivyen a mere surface coating, but 
= + change penetrates to a considerable 
po The pper is resistant to oxidation and 
a rveeiet y soldering acids'and the dissolving 


molten tin with which the working 
ing iron must be kept coated. 
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The San Francisco Water-Rate Litigatiow over 
tes established by the County Board 


the water ! 

of Supervisors in 1903, 1904 and 1905 has been de- 
cided against the city on the main point at issue, 
but against the Spring Valley Water Co. on some 
points which the city considers highly important. 


That is, the U. S. District Court, by Judge E. 5S. 
Farrington, of Nevada, has declared the rates 
non-remunerative and void, because they did not 
yield the company 5% upon the value of the prop- 
erty fixed by the court, and also that the com- 
pany is entitled to an allowance for depreciation. 
At the same time the court rules that the com- 
pany is not entitled to an allowance for good will 
or franchise value, and that, as also claimed by 





the city, the price at which the property of 
the old Spring Valley Water-Works was trans- 
ferred to the present company should be taken 
into account in fixing present values. The court 
rules that the value of the property for rate mak- 
ing purposes is $25,771,984, net, as follows: 

Real estate .....+eee- SRUMERR OTE A 9:0 8-9 . «$12,393,398 
Various water-supply systems . 7,691,53 

City distributing reservoir .... 649,499 
Pumping plants ....- ab oever 1,216,207 
City pipe systeM ........4- 4,500,000 
WANG 5s ca accsneusdaneaween ‘ee 150,000 
Stock on hand ...ccccccvceves 270,000 
Special structures .....-- wee e hes 3 


59,316 
Engineering and interest 1,764,569 


Petal 22. ssc eken sy ip lt palaces aca 0 nih 0:0 wa © QUID 
Less depreciation .......eeeeeeeees 2,922,538 


$25,771, 984 


In our issue of Oct. 22, 1908 (p. 459), we pub- 
lished a brie* ngte stating that an interlocutory 


injuncti been issued against the 1908-9 
rate w«-value of the property for rate 
maki.y)paeposes had been fixed by the court at 
27,550,000; that the court had declared the com- 


pany entitled to 5% earnings on that amount, 
over and above operating expenses, taxes and de- 
preciation; and that pending a final decision the 
company might collect 15% in excess of the 1908-9 
ordinance rates, but must pay the excess into the 
court. Whether the valuation last named was on 
the same basis as that just fixed by the court 
does not appear in the information at hand. 


———__—_ 


The Olive Bridge Dam, which is the largest 
structy” in connection with the formation of the 
‘an reservoir for the new Catskill 
iy for New York City, had the last 
a“ vlock placed on Thursday, Nov. 2, and the 
last few batches of concrete on the following day, 
Nov. 3. The dam has been built under direction 
of the Board of Watgr Supply, with MacArthur 
Bros. Co. and Winston & Co. as contractors. It is 
claimed that the placing of some 500,000 cu. yds. 
of masonry in about 25 working months estab- 
lishes a new record for rapid progress on this 
class of construction. Mr. M. J. Look, M. Am. 
Soc. C. E., is General Superintendent for the con- 
tractors. 


—_——_q————____. 


A New System of Gathering Turpentine.—In En- 
gineering News, March 18, 1909, improved meth- 
ods of bleeding pine trees for turpentine and rosin 
Were described. The improvement noted was the 
Substitution of the “cup-and-gutter” system for 


the older injurious and uneconomic “boxing.” 
jo = method consisted in cutting a cavity in 
€ base 


of the tree to serve as a cup to catch 
the sap. As the sap flows out of the sapwood, the 
latter becomes clogged and the cut has to be ex- 
a higher and higher, This cutting decreases 
tabi eg . ‘lue of the tree and renders it more 
able to destruction by wind and fire, and also re- 


lards growth. The second method consisted of 
wounding the tree and receiving the sap into a 
— fastened just below the wound and lead- 
4 ‘o a decp earthenware cup. A third scheme 
aa bein tried, and is described in the “Scl- 
canine erica” Oct. 28, 1911. The necessary 
= epg nsists of an air-tight glass jar of 
ieee 2 1 ct capacity, on which is screwed a 
aheen . _ r to which is attached a shallow cup 
nectin . = right angles thereto and con- 
bias 8 - he cover by a hollow reinforcing 


1p is attached to the tree by first 
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smoothing off the rough outer bark for a few 
square inches, and then boring into the tree for 
about. \-in. with an extension bit so as to pro- 
vide a shallow hole the size of the vertical cup 
attached to the cover of the jar. Before forcing 
the cup into this hole, two %-in. diverging holes 
are bored several inches deep and slightly up- 
ward from the center of the large hole. The sap 
then flows from these %-in. holes into the larger 
hole and into the vertical cap and glass jar. When 
the jars become full, they can be unscrewed, 
emptied and replaced without removing the cover 
from the tree. It is claimed that the method can 
be continued for an indefinite period without 
damage to the tree, and that the system does 
away with all chipping or hacking, protects the 
tree from fire and does not retard its growth. 
nn o> -- 


Railway Casualties for the year ending June 
30, 1911, are reported by the Interstate Commerce 
Commission in Accident Bulletin No. 40, just is- 
sued. This is the first year in which a complete 
record. of railway casualties has been obtained by 
the Commission under the law of- May 6, 1910. 
The total number of casualties for the year end- 
ing June 30, 1911, was 160,555 (10,396 killed and 
150,159 injured). Of this number, 439 killed and 
79,237 injured are classed under the head of “In- 
dustrial Accidents,” which do not involve the 
movement of cars or engines on rails. During 
the year, a total of 5,284 persons were killed and 
5,614 injured while trespassing on the property 
of the railroad, walking on the tracks or stealing 
rides on trains. 

There was a noticeable decrease in the number 
of passengers killed during the year, as compared 
with the previous year, being 356 against 421. 
Only 142 of the passengers killed lost their lives 
in train accidents, as compared with 217 in the 
previous year. 

Accident reports on electric lines which carry 
interstate traffic show that there were 410 per- 
sons killed and 3,264 injured during the year, ex- 
clusive of “Industrial Accidents.” 

The total number of employeeg in the service 
of the railroad companies on June -30, 1911, was 
1,648,033. During the year ending June 30, 1911, 
there was one employee killed to every 458 em- 
ployed, and one employee injured to every 13 
employed. 

a 


Power Brakes on Heavy Street Cars have been 
ordered by the Public Service Commission for the 
First District of New York. Proceedings were 
instituted some time ago to ascertain whether 
the surface cars operated within the city of New 
York were equipped with proper brakes, the 
transportation engineer of the Commission having 
reported that more accidents had occurred on cars 
equipped with hand brakes than on those of the 
same weight with power brakes. It was conceded 
by witnesses that cars of certain weight should 
be equipped with power brakes, while cars below 
that weight could be safely operated by hand 
brakes. The dividing line recommended by the 
transportation engineer was at double-truck cars 
weighing over 25,000 lbs. The Commission, in ac- 
cordance with the report of Commissioner Eustis, 
adopted the following order: 

ORDERED (1) That after June 1, 1912, all pas- 
senger double-truck surface cars in service weigh- 
ing over 27,000 lbs. shall be equipped with power 
brakes and geared hand brakes; 

(2) That after June 1, 1912, all passenger 
double-truck surface cars in service weighing 
over 25,100 Ibs. shall be equipped with power 
brakes and geared hand brakes; 

(3) That after June i, 1912, all other passenger 
double-truck surface cars {n service weighin 
25,100 lbs., or less, shall be equipped with geare 
hand brakes; and 

(4) That after June 1, 1912, all surface cars in 
service, other than passenger cars, shall be 


equipped with power brakes and geared hand 
brakes. 


a 


An Emergency Water-supply for New York City 
through the Catskill Aqueduct, now under con- 
struction by the Board of Water Supply, may be 
easily possible before the close of 1912. To effect 
this the only construction work not already in 
progress or under contract would be the installa- 
tion of a pumping plant and short connections to 
deliver water from Esopus Creek into the upper 
end of the aqueduct, with a total lift of about 100 
ft. The water would then fidw by gravity through 
the aqueduct to a point on the shore of Croton 
Lake, where it would be discharged into the lake 
through a permanent blow-off recently contracted 
for. The possibility outlined depends chiefly upon 
the early successful completion of the deep pres- 
sure tunnel now being driven beneath the Hud- 
son River (see Eng. News, March 23, 1911, for 
latest article on this work and for references to 
earlier articles). In Nov. 1, 1911, about half the 
total length of this tunnel had been holed. Ear- 
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lier difficulties with water at the easterly heading 
had been overcome some time before, so that good 
progress was being made from each heading. In- 
dications were favorable for the meeting of the 
headings by February, 1912, and for the comple- 
tion of the lining before the end of 1912. 


—_—___ —o— 


Personals. 


Mr. F. N. Reynolds, formerly Trainmaster at St 
Paul, Minn., of the Chicago Great Western Ry 
has been promoted to Superintendent of Termi- 
nals at Oelwein, Iowa, for the same road 

Mr. F. C. Pickard, Master Mechanic of the Cin 
cinnati, Hamilton & Dayton R. R. at Indianapolis, 
Ind., has resigned to accept a similar position 
with the Pere Marguette R. R., at Saginaw, Mich 





Mr. T. S. Lloyd has resigned as Superintendent 
of Motive Power and Equipment of the Delaware, 
Lackawanna & Western R. R., effective at the 
pleasure of the company and the selection of his 
successor. 


Mr. J. F. Deems, General Superintendent of Mo- 
tive Power, Rolling Stock and Machinery of the 
New York Central Lines, has resigned to accept 
the presidency of the Ward Equipment Co., of 
New York City. 


Mr. F. S. Rockwell, Trainmaster of the Chesa- 
peake & Ohio Ry., at St. Albans, W. Va., has been 
promoted to Superintendent of the Cincinnati di- 
vision with headquarters at Covington, Ky., suc- 
ceeding the late T. J. Conners. 


Mr. Pierre Hulsart, a civil engineering employee 
of the Board of Water Supply of the City of New 
York, fell 30 ft. in an open shaft on the construc- 
tion work in Bronx Borough, on Nov. 1. He sus- 
tained serious injuries, from which, however, it 
is expected he will recover. 


Mr. Bruce W. Benedict, for several years in the 
Motive Power Department of the Atchison, To- 
peka & Santa Fe Ry., has been appointed Direc- 
tor of the Shop Laboratories in the Department 
of Mechanical Engineering at the University of 
Illinois. Mr. Benedict graduated from the Uni- 
versity of Nebraska in 1901. For a number of 
years he was with the mechanical department of 
the Chicago, Burlington & Quincy R. R., and for 
two years editor of the “Railway Master Me- 
chanic.” 


Mr. I. F. Stern, M. Am. Soc. C. E., Engineer of 
Bridges of the Chicago & Northwestern Ry., has 
resigned and will open offices in the Old Colony 
Bldg., Chicago, Ill., as a consulting civil engineer. 
Mr. Stern is a native of Chicago and a graduate 
of the University of Michigan, class of 1895. He 
has been in the bridge department of the Chicago 
& Northwestern Ry. since 1901; first serving as a 
draftsman. In 1905, he was Resident Engineer of 
the Long Pine Viaduct in Nebraska, and since 
September of that year has been Bridge Engineer, 
in charge of the design*and erection of all bridge 
structures, including track elevation work. 


Mr. J. P. Coleman, Chief Engineer of the Union 
Switch & Signal Co., has resigned and has been 
appointed Consulting Engineer of the same com- 
pany. Mr. L. F. Howard, M. Am. Inst. E. E., for- 
merly Electrical Engineer, succeeds Mr. Coleman, 
under the title of Engineering Manager, with full 
responsibility for the organization and adminis- 
tration of the engineering department of the 
company. Mr. F. B. Corey, M. Am. Inst. E. E., 
formerly Engineer with the General Electric Co., 
at Schenectady, N. Y, has been appointed Engi- 
neer in charge of the inspection department, 
which will be reorganized under his direction. 


Mr. Waldemar Lindgren, M. Am. Inst. M. E., for 
many years a geologist in the U. S. Geological 
Survey, has been appointed Chief Geologist of the 
Survey. Mr. Lindgren joined the Geological Sur- 
vey in 1884. During his connection with the Sur- 
vey he has also served as Associate Professor in 
Mining and Metallurgy at Leland Stanford Uni- 
versity, California, and as Lecturer on Economic 
Geology at the Massachusetts Institute of Tech- 
nology. Since 1907 he has been in charge of the 
investigations of the Geological Survey of metal- 
liferous deposits, and during the same period has 
reorganized the metai statistics under the Divi- 
sion of Mineral Resources. Mr. Lindgren ts a na- 
tive of Sweden and received his technical educa- 
tion at the School of Mines at Freiberg, Saxony, 
where he received his degree in 1883. He is the 
author of some 50 reports of the Geological Sur- 
vey and has a wide reputation as an authority on 
the geology of ore deposits. 


Aaron Francis Stowe, an inventor of boot and 
shoe machinery now controlled by the United 


Shoe Machinery Co., died at his home in Wor- 
cester, Mass., on Oct. 29, aged 78 years. 
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The Pittsburgh Flood Commission’s Report: 
Storage Reservoirs Recommended. 


The Commission organized by the Pittsburgh 
Chamber of Commerce three years ago, following 
the severe flood damage experienced by Pitts- 
burgh in 1907-8, to investigate possible methods 
of protecting the city against floods, has com- 
pleted its report, which is now in the printer’s 
hands. Through the courtesy of the Commis- 
sion we are enabled to print herewith the open- 
ing chapter of its report in which the results of 
its investigations are summarized. It will be 
seen that the Commission recommends unquali- 

; filedly the construction of storage reservoirs on 
the tributaries of the Allegheny and Monongahela 
as by far the best method of flood prevention. 

In order that due weight may be given to this 
important recommendation, it should be under- 
stood that it is made on the authority of a num- 
ber of well-known engineers. The officers of the 
Flood Commission are H. J. Heinz, President; 
Albert J. Logan, H. D. W. English, Vice-Presi- 
dents, George M. Lehman, Gen. Secretary. The 
engineering committees of the Commission were 
made up as follows: 

Engineering—E. K. Morse, Chairman; Emil 
Swensson, Vice-Chairman; Geo. 8S. Davison, Paul 
Didier, Julian Kennedy, Morris Knowles, George 
M. Lehman, W. G. Wilkins. 


Flood Prevention—W. G. Wilkins, Chairman; 


Morris Knowles, George M. Lehman, E. K. 
Morse, Emil Swensson. 
Flood Protection—Emil Swensson, Chairman; 


Paul Didier, Julian Kennedy, George M. Leh- 
man, E, K. Morse. 

Sewage Disposal—Morris Knowles, W. G. 
Wilkins. 


George M. Lehman, Engineer in Charge; Ken- 
neth C. Grant, Principal Assistant Engineer. 

The chapter of the report entitled “Results of 
Investigations” follows: 


The investigations and surveys of the Flood 
Commission, and studies based thereon, as fully 
described in the following chapters of this report, 
enable the Commission to make the following 
statements: 

1. Floods at Pittsburgh are increasing in fre- 
quency and height. 

2. There is every possibility that Pittsburgh 
will some day experience a forty-foot flood. 

3. The damage at Pittsburgh resulting from a 
flood of a given height is steadily increasing. 

8. The direct losses due to flood damage at 
Pittsburgh amounted to over $12,000,000 in the 
last ten years, while in one year and five days, be- 
tween March 15, 1907, and March 20, 1908, three 
floods occurred, causing a direct loss at Pitts- 
burgh of about $6,500,000. 

5. If works for flood relief are not carried out, 
the direct losses due to flood damage at Pitts- 
burgh alone will, on a conservative estimate, 
amount to $40,000,000 in the next twenty years. 

6. The flood losses along the Ohio Valley in one 
year, 1907, are stated in the preliminary report 
of the Inland Waterways Commission for 1908 to 
have amounted to over $100,000,000. 

7. Flood relief by some form of local protection 
only, without storage reservoirs, cannot be rec- 
ommended because: 

(a) Such protective measures would give local 
relief ony. 

(b) Such local relief would be the only bene- 
fit dérived. 

(c) Dredging alone, without reservoirs, would 
not reduce floods sufficiently, and a wall would 
still have to be built. 

(a) The wall, without reservoirs, would have 
to be too high and would be too costly. 

8. The flood water that would otherwise cause 
damage can be impounded in storage reservoirs, 
and by this means floods can be prevented. 

9. There are many favorable reservoir sites of 
large capacity available for flood water storage 
on the drainage areas bove Pittsburgh. 

* 10. Forty-three sites have been selected and 
most of them completely surveyed by the Flood 
Commission, the others having been studied from 
existing topographical maps and by means of 
partial surveys. 

11. From.a study of the relative effectiveness of 
the various projects it was determined that ade- 
quate flood reduction at Pittsburgh could be ob- 
tained with 28 of these reservoirs, while a final 
analysis reduced the number to 17. 

12. If the Seventeen Selected Projects above re- 
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ferred to had been in operation, without any wall, 
the storage of fiood water in these reservoirs 
would have reduced all past Pittsburgh floods to 
below the danger mark, or 22-foot stage, with the 
exception of the great flood of March, 1907, which 
would have been reduced from a stage of 35.5 
ft. to a stage of 27.6 ft. 

13. Supplementing the Seventeen Selected Pro- 
jects by a wall along the low-lying portions of 
the river bank would confine all floods, including 
a possible forty-foot flood, within the river chan- 
nels. 

14. Flood prevention by storage reservoirs is 
possible and practicable, and is recommended be- 
cause: 

(a) The flood relief would be extended over 
hundreds of miles of tributaries and of the main 
rivers, including the Ohio for many miles below 
Pittsburgh. 

(b) The impounded flood water, with proper 
manipulation of the reservoir system, would 
considerably increase the low-water flow of 
the tributaries and of the main rivers. 

(c) This increased low-water flow would 
greatly aid navigation and interstate commerce. 

(d) The increased low-water flow would not- 
ably improve the quality of the water for do- 
mestic and industrial purposes. 

(e) The sewera 
of many other « 
would be simplifi 

net dane 





(a) Had this ex, 


amount would have been saved by tle preven- 
tion of flood damage at Pittsburgh alone. 

(b) The cost is but one-half the direct loss, 
amounting to $40,000,000, that it is estimated 
will otherwise be caused by flood damage at 
Pittsburgh in the next twenty years. 

(c) The cost is small considering the total 
loss by flood damage in a few years, in all the 
districts that would receive benefits from flood 
relief. 

(ad) The flood losses along the Ohio Valley in 
one year, 1907, are stated to have amounted to 
over $100,000,000. The proposed reservoir sys- 
tem would completely relieve’ the upper Ohio 
from damaging floods, and reduce their height 
and damage for a considerable distance down- 
stream. 

(e) The expenditure of the sum necessary 
upon the Allegheny and Monongahela rivers 
would be the important beginning of the con- 
struction of a comprehensive reservoir system 
upon all tributaries of the Ohio River. Such an 
extension of the system would prevent floods 
throughout the entire Ohio Valley. 

(f) The reduction of the maximim and the 
increase of the minimum flow of those streams 
that are now navigable for any portion of the 
year, would greatly increase the traffic oppor- 
tunities upon them. At the maximum height, 
the current would be greatly reduced, the clear- 
ance under the bridges increased, and access 
to landings easily obtained. During the lowest 


the Trinity & Brazos Valley Ry. ; 
Eight box cars were demolished, . 
ports, and the engineer, fireman ; 
were killed. The accident is quainiiy explainaa « 
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the benefits therefrom would have oem 
through the past ten years, more” © of 51.6 mi. per hr. A sma 


was used. 


out during the last days of October and first of 
November. 
sembled on the Atlantic and Pacific Coasts respec 
tively. By far the larger fleet was that brought 
together at New York City in the Hudson River, 
comprising a total of 99 vessels, including col- 
liers, transports, 
cruisers and battleships, of which 24 were first- 
class battleships. 
“Utah,” described in our issue of Nov. 2, and her 
sister ship, the “Florida,” which was towed to 
her anchorage by tugs from the Prooklyn Navy 
Yard. The “Florida” was described as practically 
completed, but had never been ope: 


own power. She sailed under ier own power, 
however, on Nov. 2, when the ‘lect passed i 
review before President Taft on tie yacht “May 
flower,” before disbanding. 

The Pacific Jeet, 24 ships in al), among which 
the “Oregon” was the only first-«).5s pattleship, 
was reviewed by Admiral Thomas in Los Angelé# 
harbor on the same date. 

—— 

The Time for Taking Testimony (0 the Pete 
‘Valley-New York Harbor sewa¢# disposal ts 
has been extended to March 31, 1°'2, by the ©.” 

‘ New York 8 


Supreme Court/ on petition of th: 
thorities. 
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——— d similar tools has been devel- 


‘ jrons an 
goldering search Laboratories of the General 


oped - oa ' .chenectady, N. Y. The rapid wast- 
nin - such copper tools has always been 
ing aoa particularly with the electrically 
ea irons. It is stated that this “calorized” 
= is not given @ mere surface coating, but 
noe ro change penetrates to a considerable 
~~ The copper is resistant to oxidation and 
- dept rrosion by soldering acids and the dissolving 
pore of the molten tin with which the working 
oe of soldering iron must be kept coated. 





oo 


The San Francisco Water-Rate Litigatiow over 
tes established by the County Board 


the water r 

of Supervisors in 1903, 1904 and 1905 has been de- 
cided against the city on the main point at issue, 
put against the Spring Valley Water Co. on some 
points which the city considers highly important. 
That is, the U. S. District Court, by Judge E. S. 


Farrington, of Nevada, has declared the rates 
non-remunerative and void, because they did not 
yield the company 5% upon the value of the prop- 
erty fixed by the court, and also that the com- 
pany is entitled to. an allowance for depreciation. 
At the same time the court rules that the com- 
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of ter Supply, with MacArthur 
. and Winston & Co. as contractors. It is 
that the placing of some 500,000 cu. yds. 
Masonry in about 25 working months estab- 
lishes a new record for rapid progress on this 
class of construction. Mr. M. J. Look, M. Am. 


Soc. C. E., is General Superintendent for the con- 
tractors. 





——————e——_—_ 


A New System of Gathering Turpentine.—In En- 
gineering News, March 18, 1909, improved meth- 
ods of bleeding pine trees for turpentine and rosin 
Were described. The improvement noted was the 


Substitution of the “cup-and-gutter’ system for 
the older injurious and uneconomic “boxing.” 
The old method consisted in cutting a cavity in 
the base of 


the tree to serve as a cup to catch 
the sap. As the sap flows out of the sapwood, the 
latter becomes clogged and the cut has to be ex- 
tended higher and higher. This cutting decreases 
the timber value of the tree and renders it more 
liable to destruction by wind and fire, and also re- 


tards growt! The second method consisted of 
Wounding the tree and receiving the sap into a 
Sutter fastened just below the wound and lead- 
ny to a deep earthenware cup. A third scheme 
: a being tried, and is described in the “Sci- 
ntific American,” Oct. 28, 1911. The necessary 
ee nsists of an air-tight glass jar of 
a lt capacity, on which is screwed a 
ake am r to which is attached a shallow cup 
ae at right angles thereto and con- 
an ~ the cover by a hollow reinforcing 


up is attached to the tree by first 
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smoothing off the rough outer bark for a few 
square inches, and then boring into the tree for 
about %-in. with an extension bit so as to pro- 
vide a shallow hole the size of the vertical cup 
attached to the cover of the jar. Before forcing 
the cup into this hole, two %-in. diverging holes 
are bored several inches deep and slightly up- 
ward from the center of the large hole. The sap 
then flows from these %-in. holes into the larger 
hole and into the vertical cap and glass jar. When 
the jars become full, they can be unscrewed, 
emptied and replaced without removing the cover 
from the tree. It is claimed that the method can 
be continued for an indefinite period without 
damage to the tree, and that the system does 
away with all chipping or hacking, protects the 
tree from fire and does not retard its growth. 
ee oe -—- —- 


Railway Casualties for the year ending June 
30, 1911, are reported by the Interstate Commerce 
Commission in Accident Bulletin No. 40, just is- 
sued. This is the first year in which a complete 
record. of railway casualties has been obtained by 
the Commission under the law of May 6, 1910. 
The total number of casualties for the year end- 
ing June 30, 1911, was 160,555 (10,396 killed and 
150,159 injured). Of this number, 439 killed and 
79.2237 ininred are -logsed under the head of “In- 

which do not involve the 
engines on rails. During 
284 persons were killed and 
respassing on the property 
ig on the tracks or stealing 


ble decrease in the number 
aring the year, as compared 
ar, being 356 against 421. 
igers killed lost their lives 
compared with 217 in the 


electric lines which carry 
vy that there were 410 per- 
njured during the year, ex- 
Accidents.” 

f employeeg in the service 
nies on June -30, 1911, was 
year ending June 30, 1911, 
ee killed to every 458 em- 
loyee injured to every 13 
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‘avy Street Cars have been 
Service Commission for the 
York. Proceedings were 
ago to ascertain whether 
ted within the city of New 
with proper brakes, the 
> of the Commission having 
idents had occurred on cars 
‘akes than on those of the 
xr brakes. It was conceded 
1s of certain weight should 
r brakes, while cars below 
safely operated by hand 
line recommended by the 
* was at double-truck cars 
s. The Commission, in ac- 


the following order: 


ORDERED (1) That after June 1, 1912, all pee. 
senger double-truck surface cars in service weigh- 
ing over 27,000 lbs. shall be equipped with power 
brakes and geared hand brakes; 

(2) That after June 1, 1912, all passenger 
double-truck surface cars in service weighing 
over 25,100 lbs. shall be equipped with power 
brakes and geared hand brakes; 

(3) That after June 1, 1912, all other passenger 
double-truck surface cars in service weighin 
25,100 lbs., or less, shall be equipped with geare 
hand brakes; and 

(4) That after June 1, 1912, all surface cars in 
service, other than passenger cars, shall be 
cemieece with power brakes and geared hand 

rakes. 


——_——_ 


An Emergency Water-supply for New York City 
through the Catskill Aqueduct, now under con- 
struction by the Board of Water Supply, may be 
easily possible before the close of 1912. To effect 
this the only construction work not already in 
progress or under contract would be the installa- 
tion of a pumping plant and short connections to 
deliver water from Esopus Creek into the upper 
end of the aqueduct, with a total lift of about 100 
ft. The water would then fidw by gravity through 
the aqueduct to a point on the shore of Croton 
Lake, where it would be discharged into the lake 
through a permanent blow-off recently contracted 
for. The possibility outlined depends chiefly upon 
the early successful completion of the deep pres- 
sure tunnel now being driven beneath the Hud- 
son River (see Eng. News, March 23, 1911, for 
latest article on this work and for references to 
earlier articles). In Nov. 1, 1911, about half the 
total length of this tunnel had been holed. Ear- 
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lier difficulties with water at the easterly heading 
had been overcome some time before, so that good 
progress was being made from each heading. In- 
dications were favorable for the meeting of the 
headings by February, 1912, and for the comple- 
tion of the lining before the end of 1912. 


—_———__—__@— 


Personals. 


Mr. F. N, Reynolds, formerly Trainmaster at St 
Paul, Minn., of the Chicago Great Western Ry 
has been promoted to Superintendent of Termi- 
nals at Oelwein, Iowa, for the same road 

Mr. F. C. Pickard, Master Mechanic of the Cin 
cinnati, Hamilton & Dayton R. R. at Indianapolis, 
Ind., has resigned to accept a similar position 
with the Pere Marguette R. R., at Saginaw, Mich. 

Mr. T. S. Lloyd has resigned as Superintendent 
of Motive Power and Equipment of the Delaware, 
Lackawanna & Western R. R., effective at the 





pleasure of the company and the selection of his 
successor. 
Mr. J. F. Deems, General Superintendent of Mo- 


tive Power, Rolling Stock and Machinery of the 
New York Central Lines, has resigned to accept 
the presidency of the Ward Equipment Co., of 
New York City. 


Mr. F. S. Rockwell, Trainmaster of the Chesa- 
peake & Ohio Ry., at St. Albans, W. Va., has been 
promoted to Superintendent of the Cincinnati di- 
vision with headquarters at Covington, Ky., suc- 
ceeding the late T. J. Conners. 


Mr. Pierre Hulsart, a civil engineering employee 
of the Board of Water Supply of the City of New 
York, fell 30 ft. in an open shaft on the construc- 
tion work in Bronx Borough, on Nov. 1. He sus- 
tained serious injuries, from which, however, it 
is expected he will recover. 

Mr. Bruce W. Benedict, for several years in the 
Motive Power Department of the Atchison, To- 
peka & Santa Fe Ry., has been appointed Direc- 
tor of the Shop Laboratories in the Department 
of Mechanical Engineering at the University of 
Tilinois. Mr. Benedict graduated from the Uni- 
versity of Nebraska in 1901. For a number of 
years he was with the mechanical department of 
the Chicago, Burlington & Quincy R. R., and for 
two years editor of the “Railway Master Me- 
chanic.” 


Mr. I. F. Stern, M. Am. Soc. C. E., Engineer of 
Bridges of the Chicago & Northwestern Ry., has 
resigned and will open offices in the Old Colony 
Bldg., Chicago, Ill., as a consulting civil engineer. 
Mr. Stern is a native of Chicago and a graduate 
of the University of Michigan, class of 1895. He 
has been in the bridge department of the Chicago 
& Northwestern Ry. since 1901; first serving as a 
draftsman. In 1905, he was Resident Engineer of 
the Long Pine Viaduct in Nebraska, and since 
September of that year has been Bridge Engineer, 
in charge of the design*and erection of all bridge 
structures, including track elevation work. 


Mr. J. P. Coleman, Chief Engineer of the Union 
Switch & Signal Co., has resigned and has been 
appointed Consulting Engineer of the same com- 
pany. Mr. L. F. Howard, M. Am. Inst. E. E., for- 
merly Electrical Engineer, succeeds Mr. Coleman, 
under the title of Engineering Manager, with full 
responsibility for the organization and adminis- 
tration of the engineering department of the 
company. Mr. F. B. Corey, M. Am. Inst. E. E., 
formerly Engineer with the General Electric Co., 
at Schenectady, N. Y, has been appointed Engi- 
neer in charge of the inspection department, 
which will be reorganized under his direction. 


Mr. Waldemar Lindgren, M. Am. Inst. M. E., for 
many years a geologist in the U. 8S. Geological 
Survey, has been appointed Chief Geologist of the 
Survey. Mr. Lindgren joined the Geological Sur- 
vey in 1884. During his connection with the Sur- 
vey he has also served as Associate Professor in 
Mining and Metallurgy at Leland Stanford Uni- 
versity, California, and as Lecturer on Economic 
Geology at the Massachusetts Institute of Tech- 
nology. Since 1907 he has been in charge of the 
investigations of the Geological Survey of metal- 
liferous deposits, and during the same period has 
reorganized the metal statistics under the Divi- 
sion of Mineral Resources. Mr. Lindgren ts a na- 
tive of Sweden and received his technical educa- 
tion at the School of Mines at Freiberg, Saxony, 
where he received his degree in 1883. He is the 
author of some 50 reports of the Geological Sur- 
vey and has a wide reputation as an authority on 
the geology of ore deposits, 


Aaron Francis Stowe, an inventor of boot and 
shoe machinery now controlled by the United 


Shoe Machinery Co. died at his home in Wor- 
cester, Mass., on Oct. 29, aged 78 years. 
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George William Jones, Professor of Mathemat- 
ics, at Cornell University for 31 years, died on 
Oct. 30, at his home in Ithaca, N. ¥. He was born 
in East Corinth, Me., and graduated from Yale 
University in 1859. He had been connected with 
Cornell University since 1874. He was retired as 
head of the department of mathematics in 1907. 


John A. Roche, a pioneer builder of steam en- 
gines, of Springfield, Mass., died on Oct. 30, aged 
78 years. He was born in Ireland and came to 
this country in 1849. Under the name of Roche 
Bros., he and his brother engaged in the manu- 
facture of engines and machinery in 1861. He 
built the engines and machinery for the first Con- 
necticut River steamboat to ply between Spring- 
field and Holyoke, The business was discontinued 
sin 1873. 


Norman J, Coleman, the first Secretary of the 
U. 8S. Department of Agriculture, died on Nov. 3, 
on a railway train en route to St. Louis, Mo., 
where his home was. He was chiefly noted as a 
lawyer, although always interested in agriculture 
and at one time owner of an agricultural news- 
paper. He was United States Commissioner of 
Agriculture from 1885-1889, and was appointed 
Secretary of the Department of Agriculture when 
that cabinet position was created in February, 
1889. He was 84 years old. 


Henry W. Bulkley, M. Am. Soc. M. E., died at 
his home in East Orange, N. J., on Nov. 6. He 
was born in New York City, on July 22, 1841, and 
was educated at the college of the City of New 
York. During the Civil War he served in the en- 
gineering department of the U. 8S. Navy. He 
was the inventor and manufacturer of the “Bulk- 
ley” air pumps, condensers, injectors and other 
mechanical devices. Mr. Bulkley was also a 
member of the American Institute of Mining En- 
gineers. 

James Benton Grant, M. Am. Inst. M. E., died at 
Excelsior Springs, Mo., on Nov. 1. He was born 
in Russell Co., Ala., Jan. 2, 1848. He served in the 
Confederate Army for a year during the Civil 
War. After the War he went to lowa and grad- 
uated from the Iowa Agricultural College. He 
continued his education at Cornell University and 
the School of Mines at Freiburg in Germany. Re- 
turning to this country he settled in Denver, 
Colo., in 1876, and became actively interested in 
mining enterprises, and soon made a fortune. He 
was Governor of Colorado from 1883 to 1885. At 
the time of his death he was a member of the ex- 
ecutive committee of the American Smelting & 
Refining Co. 


Daniel F. Drawbaugh, the leading figure in one 
of the famous lawsuits carried on against Alex- 
ander Graham Bell, inventor of the telephone, 
during the early days of the Bell Telephone Co., 
died on Novy. 3, at his home in Harrisburg, Pa., at 
the age of 84 years. Mr. Drawbaugh was a me- 
chanic in a small village near Harrisburg when 
he first came into prominence as the pretended 
inventor of the telephone. His claim was that he 
had invented a complete telephone and switch- 
board prior to 1876, but was in such a poverty- 
stricken condition that he could not afford to take 
out a patent. Five hundred witnesses were ex- 
amined and the case was long and expensive. The 
decision was given in favor of the Bell Telephone 
Co. Soon after this case was decided, the whole 
dispute with Drawbaugh and other claimants was 
reopened and was not finally settled until 1896. 
Mr. Drawbaugh came forward again in 1903 as a 
claimant for the invention of the wireless tele- 
graph. His ruling passion seems to have been 
the imitating of other person's inventions. More 
than 40 such instances of his claims were shown 
at the time of the telephone patent trial. 


Engineering Societies. 


COMING MEETINGS. 


NATIONAL MUNICIPAL LEAGUE. 

Nov. 13-16. Annual meeting at Richmond, Va. 
Secy., Clinton R. Woodruff, 705 North Ameri- 
can Bldg., Philadelphia, Pa. 

AMERICAN ROAD BUILDERS’ ASSOCIATION. 

Nov. 14-17. Annual convention at Rochester, 
N. Y. Secy., E. L. Powers, 150 Nassau St., 
New York City. 


AMERICAN RAILWAY ASSOCIATION. 

Nov. 15. Semi-annual meeting at Chicago, Ill. 
Secy., W. F. Allen, 75 Church St., New York 
City. 

NATIONAL FOUNDERS’ ASSOCIATION, 

Nov. 15-16. Annual convention at New York 
City. Secy., F. W. Hutchings, 915 Hammond 
Bldg., Detroit, Mich. 

SOCIETY OF NAVAL ARCHITECTS AND MA- 
RINE ENGINEERS. 

Nov. 16-17. Annual meeting at New York City. 
Acting. Secy., D. H. Cox, 29 West 39th St., 
New York City. 
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OHIO SOCIETY OF MECHANICAL, ELECTRICAL 
AND STEAM ENGINEERS. 

Nov. 17-18. Annual meeting at Canton, Ohio. 
Secy., F. E. Sanborn, Ohio State University, 
Columbus, Ohio. 

ENGINEERING ASSOCIATION OF THE SOUTH. 

Nov. 17-18. Annual meeting at Atlanta, Ga. 
Secy., H. H. Trabue, Carnegie Library, Nash- 
ville, Tenn. 

NEW JERSEY SANITARY ASSOCIATION. 

Nov. 24-25. Annual meeting at Lakewood, N. J. 

Secy.. J. A. Exton, 75 ech St., Arlington, 


AMERICAN SOCIETY OF REFRIGERATING 
ENGINEERS. 
Dec. 4. Annual meeting at New York City. 
Secy., William H. Ross, 154 Nassau St., New 
York City. 


AMERICAN PUBLIC HEALTH ASSOCIATION, 
Dec. 4-9. Annual meeting at Havana, Cuba. 
Secy., Wm. C. Woodwa Washington, D. C. 


AMERICAN SOCIETY OF MECHANICAL ENGI- 
NEERS. 


Dec. 5-8. Annual convention at New York 
City. Secy., Calvin W. Rice, 29 West 39th 
St., New York City. 

NATIONAL IRRIGATION CONGRESS. 

Dec. 56-9. Annual session at Chicago, II. 
Secy., Arthur Hooker, 214 Hotel La Salle, 
Chicago, Ill. 

ASSOCIATION OF AMERICAN PORTLAND CE- 
MENT MANUFACTURERS. 

Dec. 11-13. Annual meeting at New York City. 
Secy., Percy H. Wilson, Land Title Bldg., 
Philadelphia, Pa. 

AMERICAN INSTITUTE OF ARCHITECTS. 

Dec. 12-14. Annual convention at Washington, 
b. Cc. Secy., Glenn Brown, the Octagon, 
Washington, D. C. 


AMERICAN INSTITUTE OF CHEMICAL ENGI- 
NEERS. 


Dec. 20-22. Annual meeting at Washington, 
b. C._ Secy., J. C. Olsen, Polytechnic Insti- 
tute, Brooklyn, N. Y. 

AMERICAN SOCIETY OF AGRICULTURAL EN- 
GINEERS. 

Dec. 27-29. Annual meeting at St. Paul, Minn. 

Secy., J. B. Davidson, Ames, lowa. 
AMERICAN ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE. 

Dec. 27-Jan. 3. Annual meeting at Washing- 
ton, D. C. Secy., L. O. Howard, Smithsonian 
Institution, Washington, D. C. 

PACIFIC NORTHWEST SOCIETY OF ENGI- 

NEERS., 

Jan. 6. Annual meeting at Seattle, Wash. 
Secy., Joseph Jacobs, 803 Central Bidg., 
Seattle, Wash. 

AMERICAN SOCIETY OF ENGINEERING CON- 
TRACTORS. 

Jan. 9. Annual meeting at 
Secy., J. R. Wemlinger, 
York City. 


New York City. 
13 Park Row, New 


American Society for Testing Materials. 
The executive committee has announced the 
election of Mr. A. A. Stevenson to fill the vacancy 
caused by the death of Mr. James Christie. 


American Society of Heating and Ventilating 
Engineers. 

The annual meeting will be held at the Engi- 
neering Societies Bldg., in New York City, prob- 
ably on Jan. 24-25, although the date has not 
yet been definitely decided. 


Canadian Society of Civil Engineers, 

At the monthly meeting to be held at Montreal 
Nov. 9, Mr. F. H. Williams, Electrical Engineer of 
the lllinois Traction System will present a paper 
entitled, “The Illinois Traction System.” 


Master Boiler Makers’ Association. 


The sixth annual convention will be held in the 
Fort Pitt Hotel, at Pittsburgh, Pa. May 14-17. 
This was decided at a meeting of the executive 
committee held at Pittsburgh, Oct. 28. Mr. Geo. 
N. Riley, of the National Tube Co., was made 
chairman of the general committee of arrange- 
ments and Mr. J. Rogers Flannery, of the Filan- 
nery Bolt Co., was made secretary and treasurer 
of this committee. 

American Institute of Mining Engineers. 

At a session of the New York section, held at 
the Engineering Societies Bldg., Nov. 3, illustra- 
ted addresses on “Safety Devices and Appliances 
in Mines and Metallurgical Works,” were pre- 
sented by Dr. F. L. Hoffman, Statistician of the 
Prudential Insurance Co. of Newark, N. J., and 
Dr. Wm. H. Tolman, Director of the American 
Museum of Safety. The secretary of the New 
York section is Mr, Bradley Stoughton, 29 West 
39th St., New York City. 


Maine Society ef Civil Engineers. 

A party of 40 members made a visit of inspec- 
tion Nov. 3, to the new hydro-electric plant of the 
Consolidated Electric Light Co., of Portland, at 
Bonney Eagle Falls, in the town of Hollis, Me. 
The trip was made by automobiles from Port- 
land and a number of other plants were visited 
during the tour. A banquet at Portland in the 
evening completed the day. Time was found for 
a short business meeting, at which five new mem- 
bers were admitted, making the tote] member- 
ship now 1328. 
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American Society of Mechani-:; 

The general subject of autog+ 
welding will be discussed at . 
held at the Engineering Socic:. 
York City, Nov. 14. Three pay: 
sented: “Thermit Welding,” by G 
the Goldschmidt Thermit Co.; “). Welding’ 
by C. B. Auel, of the Westingi, Riesteany 
Manufacturing Co., and a third , by Se. S 
R. Cobleigh, of the Internation. ‘am Py > 
Co., on the general aspects of th. oot cna 
and principles of each process a: sgensane 
used in each. In addition to the 333 nam - 
oxy-acetylene and oxy-hydrogen ig ws Ga 
included in the discussion. 7 


Engineers’ Club of Baltimore 
The publication of a monthly 
been undertaken by this club. 
(paper; 8% x 11 ins.; pp. 14; n 
dated November, 1911. In additi 
and personal items it contains . 
Public Service Commission of 
Charles EB. Phelps, and on “Baltin..:; 
dustrial City; and the Factory si: 
by A. S. Goldsborough; editorials 
nal” and “The Engineers’ Club,” 
reprint of the club’s proposed chart«; 
ed by-laws. The editors are Oscar FP. Lackey, 
John H. Milburn and John K. Flick; associates, 
Charles E. Phelps, Jr., and Charies E. Sudier. 
The subscription price is one 


urnal” hag 
Orst issue 
trations) js 
Club notes 
‘eS On “The 
yland,” by 
48 an In- 
mmission, 
The Jour- 
a complete 
and amend- 


dollar per year. 
Gas, Electric and Electric Railway Association of 


Oklahoma. 


An organization under this nam: 
at Oklahoma City, Oct. 6, 1911. Officers were 
elected as follows: President, Noe! R. Gascho, 
Manager of the Alva Light & Power Co.; Vice- 
President, Fred Caldwell, Manager of the Shawnee 
Gas & Electric Co.; Secretary-Treasurer, Prot 
Harold V. Bozell, Director of the School of Blee- 
trical Engineering, University of Oklahoma, 
Okla.; Directors, Galen Crow, Guthrie; Mr. 
Galloway, Tulsa; V. H. Francis, Kingfisher, and 
L. A. Pritchett, Marlow. 

The constitution provides for three classes of 
members. The first, Class A, is open to man- 
agers and directors of gas, electric or railway 
companies; the second, to other employees of such 
companies, and the third to any one interested in 
the gas, electric or railway business or skilled 
therein. Only the Class A members, however, 
may hold office and vote. 

Following the election of officers, President 
Gascho gave an address on the subject of “co- 
operation, not combination,” in which he outlined 
the purposes of the Association as follows: 

It seems to me that our greatest field of en- 
deavor at this time would be in cooperating with 
the Corporation Commission. We should not only 
cooperate as an organization, but as member com- 
panies and individuals and lend it every assist- 
ance possible to get it in possession of facts as 
to conditions as they actually exist in connection 
with our business. It is through the Commission 
that the Public Utility companies have their best 
avenue of reaching the public. 

The Commission is as much the Commission of 
the Public Utilities as it is of the public. So long 
as men of high standing and with honesty of 
purpose are elected to these important positions 
neither the public, nor the Public Utility com- 
panies have anything to fear. 

By proper cooperation with the Commission I 
believe that municipalities engaged in furnishing 
light and power to their inhabitants could be re- 
quired to keep their accounts, and make reports 
in detail to the commission as to income, ¢x 
penses and earnings the same as we who are en- 
gaged in a like business. In place of this being 
a hardship upon the municipalities it would be @ 
most excellent thing for them. We all know of 
plants operated by municipalities which are Bot 
paying ordinary operating expenses, to say noth- 
ing of keeping up interest on bonds, and depre- 
ciation. Yet these same municipalities have much 
lower rates than other towns furnishing 4 like 
service. We propose that this state of affairs be 
gone into by the Commission and the munici- 
palities be shown where they are »perating at @ 
loss, and the rates brought up where they be 
long so as to pay expenses, interest on the bonds, 

rovide for depreciation, etc. 
= In some of me states the public utilities looked 
upon the coming of state regulation with ee 
and trembling, thinking that dividends oe 
wiped out and property ruined. |» the pom 
where regulation is in the lead th nave fo 
that it is as much benefit to the uti! ‘y companies 
as it is to the pyblic, and in fact '« has proven 
to be the missi link in the chain ‘ confidence 
between the company and the cust: '°rs. 
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